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70 rn. 
READER 
Courteous Reader, 

His Little Book was firſt written 
| by me ſeveral years ſince, and 


hath been accepted of among 
many, that have had the Peruſal thereof. 


being Sold off, and it being now out 
of Print, and none to be had, I have 
reviſed it, and left out what might well be 
ſpared; and added that which anight make 
it more plain, and eaſier to be remembered. 
As for Inſtance, in the uſing of the 
Line of Numbers ( commonly called Gun- 
ters Line) for the meaſuring of Board, 
or Timber, or Stone, the fixed Points or 
Centers is only 10 and 12, for ſquare 
Timber or Stone. XS 
And in meaſuring of round Timber or 
Stone ( 4s round Timber) there is uſed only 
13. 54 for Inches, and 1. 128 for Foot- 
9 es being the Diameter in Inches, 
: and Fogt-meaſure of any round ſolid, when 
3 A 2 one 


And ſeveral Impreſſions, in that time, | 


. Io the Reader. 1 
one Foot in length males one ſolid Foot of 
12 Inches every way, or 1728 ſolid Cube 
Inches, which is 4 foot of Timber, or 
Stone. pes TE 
And if the Circumference, or Girt of 
the Piece about is given, then the fixed © 
Point or Center uſed, is at 42. 54 the In- 
ches, and 100 part of an Inch about, when 
one Foot, or 12 Inches long makes one 
Foot ſolid. rr gy Be 
Or elſe at 3. 545 the Feet, and 1000 
parts about, when one Foot long makes one 
 folid Foot equal to 1928 Cube In. 
Alſo, after every Problem, is the 
brief way of working it by the Pen, as 4 
proof of the truth of every Operation by the 
Rule; being more than was before in the 
former Impreſſions. 6223 7 
Alſo, the Line of Pence is added to 
the Line of Numbers, and « plain way 
ſet forth of the uſe thereof by the Line on 
the Rule. Or the more plain deſcription 
thereof in a Print of Gunters Line 11 
times repeated ; which may be had with the 
Book, at Tower-Hill; or the Minories. 
The Uſe of the Gunters Line in the 
Art of Gauging, is here but briefiy 2 51 
N 6a, 


Io the Reader. 

ed, becauſe there are ſeveral Books of 
Gauging, purpoſely made for that Imploy- 
ment, more compleat than can be expected 
in this ſhort Diſcourſe. And Lines of 
Area's of Circles, in Ale-gallons, at any 
Diameter given, {rom 1 Inch to 200 In- 
ches; which way is uſed for round or 
quare Veſſels, to give the content of every 
Inch deep in any taper Veſſel, as faſt as 
any one can write it down. 
And Direttions for the ready meaſuring 
the Drip, or ſtooping Bottoms of round or 
ſquare Tuns, and the Liquor about the 

Crowns of Coppers. ES Tn 
To this Impreſſion is added the Uſe of 
the Lines called Diameter, Circumfe- 
rence, Square-Equal, and Square with- 
in 4 Circle, and to find the Circles Area, 
or Content by them ; or, having the Area, 
to find the Diameter, or the Circumfe- 
rence or the Square-equal, or Square- | 
within. „ N 
Alſo, to this is added the way by the 
Pen, to multiply Feet, Inches, and 12 
parts of an Inch together, whereby any 

I Superficies, as Board, Floor, Wall, Tard, 
or Field may be exattly meaſured by the 
7 3 Pen, 


% 


To the Reader. | 
72 Af, by « beet Operation, or 
Malt 1 By Ao any Cold; as Timber, 
or Stone, or round Veſſel, be meaſured ; 
the Arithmetical way whereof is word- | 
ed ar Hain as in any Book whatſoever. | 
Alſo the Uſe of the Glaſier's Sliding- 
Rule, to meaſure Glaſs, or any Super- 


And Air. White's Sliding- Rule, #0 
meaſure Timber; being as neat and ready 
4 way as ever was uſed, . 
"Thus you have a brief Account of what 
is contained in this little Book, and 1 wiſh 


it may be helpful to many 4 Learner, For * 


whom it is ed. So I remain ready 
to ſerve you in ibis or the like. | 
nels lohn Brown. 
From my Houſe at the Sphere and Sun- 
Dial in the Minories, London. 
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The Deſcription and Uſe of 
the Carpenters Rule. 


C H A p. 1. 
T is call'd a Carpenters Rule, (ra- 


. Maſons, Glaſiers, or the like) 
ſuppoſe, becauſe they find the 
moſt abſolute neceſſity of it in their 
way, for they have as much or more 
occaſion to uſe it than moſt other Tra- 
des, though the ſamę Rule may mea- 
ſure all kind of Super ficies and Solids, 
which two Meaſurers meaſure every 
viſible ſubſtance which is to be meaſur- 
ed. Andit is uſually made of Box or 
Holly, 24 Inches in length, and com- 
monly an Inch and half, oran Inch and 

{ quarter in breadth, and of thickneſs at 
'» Pleaſure; and on the one fide it is di- 

3 vided into 24 equal Inches, according 

tothe Standard at Guild Hall, London, 


| and every one of thoſe 24 Inches is di- 


vided into eight parts, that is Halfs, 
Quarters, and Half- quarters; or ten 


ther than a Foyners, Bricklaygers, 


8 The Deſcription of the Rule 
parts, as you pleaſe and the Half-in- 
ches are known from the Quarters, 
and Quarters from the Half-quarters, 

dy ſhort, longer andlongeſt ſtrokes, and 
at every whole inch is ſet figures, pro- 
ceeding from 1 to 24, from the right 
hand toward the left, and theſe parts 
and figures are on both edges of one ſide 
of the Rule both ways numbred, to the 
intent that how ſoever you hold the 
rule you have the right end to meaſure 
from, provided you have the right ſide. 
On the other ſide you have the Lines 
of Timber and, Board meaſure, the 
Timber-meaſure is that which begins 


gat 8 and a half, that is, when the 


figures of the Timber line ſtand upright 
to you, then I ſay it begins at the left 
end at 8 and + and proceeds to 36 with- 
in an lach and + of an Inch of the end. 
Alſo at the beginning end of the Line 


of Timber meaſure is a Table of fi??? 
gures, which contains the quantity of 
the under-meaſure from one Inch 
ſquare to 8 Inches ſquare, for the fi- 
gure 9 comes upon the Rule, as you 
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may ſee, near to 8 in the Table. 


For Timber and Board Meaſure. 9 


On, or next the other edge, and 


ſame ſide you have the Line of Board- 
meaſure, and when thoſe figures ſtand 
upright, you have 6 at the left, or be- 
ginning end, and 36 at the other (or 
right end) juſt 4 Inches off the end un- 
leſs it be divided up to 100, then it is 
nigh an Inch and halfoff the end. This 
Line hath alſo his Table of Under-mea- 
ſure at the beginning end, and begins 
at 1 and goes to and then the divi- 
ſions on the Rule do ſupply all the reſt 
to 100. Thus much for Deſcription : 
Now for Uſe. | 

The Inches are to meaſure the length 

or breadth of any Superficies or Solid 


given, and the manner of doing it were 


ſuper fluous to ſpeak of, or once to 
mention, being not only eaſie, but even 
natural to every man, for holding the 


Rule in the left hand, and applying it 
to the board, or any thing to be mea- 


ſured you have your deſire: But now for 
the uſe of the other ſide, I ſhall ſhew itin 
two or three examples in each meaſure, 
that is, Superficial, or Solid. And firſt 
in Superficial, or Board- meaſure. 
A 3 Ex. 1. 


10 The Oſe of the Lines 
Ex. 1. The breadth of any Super ficies (as 
Board, or Glaſs, or the like ) being given to 
find bow much in length makgs a Square Foot, 
(or is equal to 12 inches board and 12 Inches 
long; for ſo muchis a true Foot Superficial.) x 
To do this, look for the Number of 


| Inches your Superficies is broad in the 
| Line of Board-meaſure, and keep your 
fjiMnger there, and right againſt it, on 
the Inches ſide, you have the number of 
Inches that goes to make up a Foot of 
Board or Glaſs, or any Superficies. Sup- f 
poſe I have a piece 8 Inches broad, How 
many Inches make a Foot? I look for 8 
on the Board- meaſure, and juſt againſt 
my finger ( being ſet to 8) on the Inch 
- Ade, I find 18, and ſo many Inches long, 
at that breadth, goes to make a Foot 
_ Superficial. | 
Again, ſuppoſe it had been 18 In- 
ches broad, then 1 find 8 Inches in 
length, to make a Foot ſuperficial z but 
if 36 Inches broad, then 4 Inches in 
length makes a Foot. - | 5 
Or you may do it more eaſie thus - 
Take your Rule and hold it in yourleft 
hand, and apply it to the breadth of 
| e your 


Of Superficial Meaſure. 11 
your Board or Glaſs, making the end 
that is next 36 even with one edge of 


the board or Glaſs, and the other edge 


of the Board ſhews how many Inches or 
Quarters of an Inch go to make a foot 
of the Board of Glaſs. This is but the 
converſe of the former, and needs no 
example, for laying the Rule to it, 
and looking on the Board-meaſure, 
you have your deſire. | 
Orr elſe, you may do thus in all nar- 
row pieces under 6 Inches Broad. As 
; ſuppoſe 34, double 35 it makes 62, 
then! ſay, that twice the length from 
6 to the end of the Rule, ſhall make 
2 Foot Superficial, or ſo much in 
length makes a _ ike F 
- Ex. 2. Haum rfictes of any 
length and * l find the Con. 
tem, that is, how many Foot there is in it. 
Having found the breadth, and how 


much makes one Foot, turn that over 


as many times as you can, for ſo many 
Foot is there in. that Superficies: But if 
it be a great breadth, then you may 
turn it over two or three times, and 
then take that together, and ſo ſay 2, 
"NE 7 OW. 45 


12 The Oſe of the Table © 


4. 6, 8, 10, He. or 3, 6, 9, 12, 15, 
18, 215 and till you come to the end of 
'the Super ficies. Note that the three 


ort ſtrokes between figure and figure, 


are the Quarters; as thus, 8 and a 


quarter, 8 and a half, 8 and three quar- 
ters, then 9, Cc. til you come to 30, 
and then 30 and a half, 31, &c. to 36. 


And if it be divided any further, it is 


to whole Inches only to 100. 
Tube uſe of the Table at the x omar I end 
ef the Board-meaſure. 

Firſt, you have five ranks of figures; 
the firſt, or uppermoſt is the number 


ol Inches that any Superficies is broad, 


and the other 4 axe Feet, and Inches, 
and parts of an Inch that goes to make 


up a Foot of Superficial meaſure: As 


for example, at 5 Inches broad you 
| muſt have 2 Foot, 4 Inches, and 4 Fifths 


of an Inch more, that is, 4 parts of 5, 


the Inch being divided inte 5 parts; / 
but where you have but two figures be- 
ſide the uppermoſt, and Cyphers in the 
reſt, you muſt read it thus, At two In- 
ches broad you muſt have ſix Foot in 


length, no Inches, no parts. 
| Thus 


4 . 


- 


for Superficial or Board Meaſure. 15 


* Thus much for the uſe of the line 
of Superficial of Board- meaſure. 
The Uſe of the Line of ( Solid Jen Tim- 


ber-meaſure. 


The uſe of this Line is much like the 
former: For firſt, you muſt learn how 


much your piece is ſquare, and then 


look for the ſame number on the Line 


of Timber-meaſure, and the ſpace 
from thence to the end of the Rule is 
the true length, at that ſquareneſs, to 


make a Foot of Timber. . 


Ex. 1. I have a peice that is 9 Inches 
ſquare, I look for 9 on the Line of 


Timber- meaſure, and then I ſay, the 


ſpace from 9 to the end of the Rule, is 
the true length to make a Foot of Tim- 


ber, and it is near 21 r Inches, 3 eights | 


of an Inch. 


Again, ſoppoſe it were 24 Inches 


ſquare, then I find 3 Inches in length 


make a Foot, for ſo I find 3 Inches on 
the other fide, juſt againſt 24: But if 


it were ſmall Timber, as under 9 In- 
ches ſquare, then you muſt ſeek the 
ſquare in the upper rank in the Table, 

and right under, you have the Feet, In- 


ches, 2 


f 


I, 


14 The Uſe of the Line of Solid. 
ches, and parts that go to make a 
Foot ſquare, as was in the Table of 
Board- meaſure. As ſuppoſe 7 Inches 
ſquare, then you muſt ſeek the ſquare 
Inches in the upper rank in the Table, 


and right under you have the Feet In- 


ches, and parts that goto make a Foot 
ſquare, as was in the Table of Board- 
meaſure. As ſuppoſe 7 Inches ſquare, 
right under 7, I find in the Table 2 
Foot a 11 Inches, and 2 ſeventhsof an 
Inch, divided into 7 parts, and at 8 In- 
ches ſquare you find only 2 Feet, 3 [n- 
ches, o parts, and ſo for the reſt. 
But if a piece be not juſt ſquare, but 
broader at one ſide than the other, then 
the uſual way is to add them both to- 
gether, and to take half for the ſquare, 
but if they differ much, then this way 
will be very erroneous, and therefore 
I refer yon to the following Rules: But 
if it be round Timber, then take a 
ſtring and gird it about, and the fourth 
part of this is uſually allow'd for 
the ſide of the ſquare, and then you 
deal with it as if it were juſt ſquare. 


Thus 


Or Timber Meaſure. 15 
Thus much for the Uſe of the Car- 
penters Pplain- rule. 

. Thave alſo added a Table for the Un- 
der- meaſure for Timber and Board, to 
Inches and Quarters; and the uſe is 
thus: Look on the left ſide for the num« 
ber of Inches and Quarters, your Tim- 
ber is ſquare, or your Board is broad, 
and right againſt it you have the Feet, 
Inches, tenth part ofan Inch, and tenth 
of a tenth (or hundredth part of an In- 
ch) that goeth to make a Foot of Tim- 


der or Board. 


Ex. 3., A piece of Timber 3 Inches 
1 quarter. F. Inch. 10. 100. ſquare 
will have 13 75 9 parts to make a 
Foot. And a Board of 3 Inches and a 
quarter broad muſt F. Inch. 10 100. 
have 38 3 oO in length to make a Foot; 


. and ſo of the reſt, as is plain by the 


Table, and needs no further explicati- 
on, being common to moſt Artificers. 
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The Uſe of the T able of under meaſure FRN. f | 
Note alſo, that this Table, or any 


ſmaller part of under-meaſure, may be 
ſupplyed by the diviſions of the Board 
and Timber-meaſure only as thus: 


Double the Inches and parts ofbreadth 


for board-meaſure, or of ſquares for 
Timber-meaſure, and ſeek it in the 
Lines of Board or Timber- meaſure, 


and count twice from thence to the 


Rules end, for Board. or 4 times for 
Timber, and that ſhall be the true 
length that makes a Foot of Board or 
Timber. 
. 4. At 4 Inches and + ſquare or 
Broad 4 + double, is 9. then look for 
9 on the Board- meaſure, and two 
times from thence to the end, ſhall 
make a Foot of Board. 


Or look for gon the Line of Timber- | 


meaſure, and 4 times from thence to 


the end of the Rule, ſhall be the true 


length to make a Foot of Timber, at 
4 Inches + ſquare. 

But if it be fo ſmall a piece, that 
when it is doubled, the number is not 
on the divided part of the rule, then 
double it again, and count 4 times for 


Board- 


—— =owocmmcratngariioes 
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ig The Uſe of the Table of under ma]; 1 


38 times for Board, and 64 times 


ſee, which will be very ſlender Timber. 


equal, and Square-within. 


. 


— and is times for Tim- % 
Ex. 5. At 2 inches and a half, 1 
quarter broad, or ſquare, that doubl- 
ed, is 47, which is not on the rule, 
therefore I double it again, ſaying, 4 
2 and 4 7 is 8 + which, is on the rule; 
then for Board, count 4 times from 8 
+ on the Board- meaſure, to the upper 
end by 36, to make a Foot of Board at 
24 broad: And for Timber, count 16 
times from 8 5 near the beginning of 
Timber-meaſure, which will be near 
32 Foot, to make a Foot of Timber at 
2 + {quare: But if twice doubling will 
not do, then double again, and count | 


for Timber, as in the Table you may 


Alſo between the twolines of Inches, | 
is ſet four ſcales of equal parts, call- 
ed Circumference Diameter, Square- 


* © Whoſe Uſe may be thun. 7 
The Diameter of any circle being 
given, to find the circumference or the 
fide of a Square-equal, or the fide wd 4 
| - om the 
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line called ſquare- within, and it gives 
10. 35. 


Ito find the Square- equal, find the 
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a N > To ſupply the want of the Table. 19 
| y the ſquare within. | 5 
} Example, ſuppoſe the Diameter of 


a circle be 15 Inches. 
Take 15 from the ſcale called Dia- 
meter, and meaſure it in the ſcale call- 


ed circumference, and it gives 47. 10. 


Alſo the ſame extent meaſured inthe 


For the ſide of a ſquare-within in 


that circle of 51 Inches Diameter. 


Again, the ſame extent being mea- 
ſur'd in the ſcale call'd ſquare-equal 
and it gives 13. 27 for the ſide of a 
ſquare equal to a circle of 15 Inches 
Diameter. 3 

Laſtly, this 13. 27 the ſide of the 
ſquare- equal multiplyed by it ſelf gives 


176, the Area of that Circle in Inches, 
# whoſe Diameter is 15 Inches. | 


The ſame may be done, if the Cir- 
cumference be firſt given, then that 
taken firſt from that Line, and mea- 
ſured in the other Lines, you ſhall have 
the reſpective Anſwers, as before. 

Bur if the Area, be firſt given, then 


Square- 


20 The Deſcription of the 


Square-root of the Area, and that root 


ſhall be the ſide of the Square-equal. 
Example. Suppoſe the Area of a Cir- 
cle be 288, what is the ſide of the 
uare-equal. 
The middle bene 1 and 288, is 


at near 17 the ſide of the Square. .equal, | 


for 17 ſquared is 289. Then 17 taken 
from the Scale calPd ſquare equal, gives 
you any of the reſt. 


Theſe Scales ſerve to draw any Plat - 


form of a Houſe or Field very conveni- 
ently, being of ſeveral bigneſſes. 


The Deſcription and Uſe of the Line of 
Numbers, (ny called Gunter's s 
Line. £ | 


— nn wn... 


CHAP. II. 


Th he definition and d iption of the Line 
of Numbers, and Mimeration thereon. 


HE Line of Numbers is only 


the Logarithms contrived on a 


Ruler, and the ſeveral ranks of figures 


in the Ligarithmes are here expreſs'd | 
by | 


Tine of Numbers. 32 


| by ſhort, and longer, and longeſt di- 


| viſion; and they are ſo contrived in 


proportion one to another, that as the 
Logarithms by adding together, and 
ſubſtracting one from another produce 
the quæſita, ſo here by turning a pair of 
Compaſſes forward or backward, ac- 
cording to due order, from one point 
to another, doth alſo bring out the 
queſta in like manner. | 
For the length of this Line of Num- 
bers, know, that the longer it is the 
better it is, and for that purpoſe it hath 
been contrived ſeveral ways, as firſt in- 
to a Rule of two Foot long and three 
Foot long by Mr. Gunter, and I ſuppoſe 
it was therefore called Gunter's Line. 
Then that Line doubled or laid ſo 
together, that you might work either 
right on, or croſs from one to another, 
by Mr. Wingate afterwards projected 
ina Circle, by Mr. Ougbtred, and alſo 
to ſlide one by another by the fame Au- 


thor; and laſt of all projected ( and 


that beſt of all hitherto, for largeneſs, 


End conſequently for exactneſs) into a 
Perpentine, or winding circular 3 1 
By 2 


4 


22 Numeration on the Line. 


of 5, or 10, or 20 turns, or more or 


leſs, by Mr. Brown, the uſes being in 


all of them in a manner the ſame, only | 


ſome with Compaſſes, as Mr. Gunter s 


and Mr. Wingat's; and ſome with flat 


Compaſſes, or an opening Index, as 
Mr. Ougbtred's and Mr. Brown's, and 
one without either as the ſliding Rules; 
but the Rules or Precepts that ſerve for 
the uſe of one, will indifferently ſerve 
for any - But the projection that I ſhall 
_ chiefly confine my ſelf to, is that of Mr. 
Gunter's; being the moſt proper for to 
be inſcribed on a Carpenters Rule, for 
whoſe ſakes I undertake this collection 
of the moſt uſeful, convenient, and 
proper applications to the uſes in A- 
rithmetick and Geometry. Thus much 
for definition of what manner of Lines 
of Numbers there be and of what I in- 
tend chiefly to handle in this place. 
The order of the diviſions on this 
Line of Numbers, and commoly on 
moſt other, is thus, it begins with 1, 
and proceeds with 2, 3, 4, 5, 6, 7; 
8, 93 and then 1, 2, 3, 4, 5, 6, 7. 
8, 9, 10; whoſe proper power or oy 
| der 
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 Numeration on the Line, 23 
der of numeration is thus: The firſt 
x doth ſignifie one tenth of any whole 
number or integer; as one tenth of a 
Foot, Yard, Ell, Perch, or the like; 
or the tenth ofa penny, ſhilling, pound, 
or the like, either in weight, or num 
ber, or meaſure; and ſo conſequently, 
2 is 2 tenths, 3 three tenths; and all 
the ſmall intermediate diviſions, are 
100 parts of an integer, or a tenth, of 


one of the former tenths; ſo that 1 in 


the middle, is one whole integer, and 
2 onwardstwo integers, 10 at the end 
is 10 integers: Thus the line is in its 
_ proper acception or natural divi- 
ion. 

But if you are to deal with a greater 
number than 1o, then 1 at the begin- 
ning muſt ſignifie 1 integer, and in the 
middle 1o integers, and 10 at the end 


ioo integers. 


But if you would have it to a figure 
more, then the firſt f is ten, the ſecond 
a hundred, the laſt 10 a thouſand If 
jou proceed further, then the firſt 1 is 
100. the middle 1 a 1000, and the 


c. at the end is T0000, which is as 


great 
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great a number as you can well diſcover, 


bers: And ſo far with convenient care, 
you may reſolve a queſtion very ex- 


under 10000, to find the point repre- 
ſenting it on the rule, do thus. 

Mumeration on the Line of numbers, 
P RO B. I. 


Any whole number being given under four 


numbers that doth repreſent the ſame, 


Firſt, Look for the firſt figure of 
your number, among the long diviſions; 
with figures at them, and that leads 
you to the firſt figure of your number: 
then for the ſecond figure count ſo 
many tenthes from that long diviſion 
onwards, as that ſecond figure amount- 
eth to; then for the third figure, count 
from the laſt tenth, ſo many centeſmes 
as the third figure contains; and ſo 
for the fourth figure, count from the 
laſt centeſme, ſo many Millions, as 
that fourth figure hath unites, or is in 
value; and that ſhall be the point 
225 | Where 


on this or moſt ordinary Lines of num- | 


actly. Now any number being given 


Fgures, to find the point on the Line of 
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4 where the number propounded is on 


the line ofnumbers: Take two or three 
Examples. 50 
Firſt, I would find the point upon 
the line of numbers repreſenting 12, 
now the firſt figure of this number is 
one, therefore I take the middle one 
for the firſt figure; then the next figure 
being 2, I count two tenths from that 
1, and that ſhall be the point repre- 
ſenting 12, where uſually there is a 
braſs pin with a point in it. 
| Secondly, To find the point repre- 
ſenting 144. Firſt, as before] take for 
I, the firſt figure of the number 144, 
the middle Figure 1, then for the ſecond 
Figure ( viz. 4.) I count 4, tenths on- 
wards for that: Laſtly, for the other 
4, I count 4. centeſmes further, and 
that is the point for 144. 
Thirdly, To find the point repre- 
ſenting 1728. | 
Firſt, As before, for 1000. I take 
the middle 1, on the line. 
Secondly, For 7, I reckon ſeven 
tenths onward, and that is 502. 
Thirdly, For 2, reckon two cen- 
telmes 


26 Numer ation on the Line. 


teſmes from that 9th. tenth for 20. 
And laſtly, For 8, you muſt rea- 
ſonably eſtimate that following cen- 
teſme, to be divided into 10 parts (if 
it be not expreſsd, which in lines of 
ordinary length cannot be done) and 
8, of that ſuppoſed io. is the preciſe 
point for 1728, the number propound- 
ed to be found, and the like of any 

number whatſoever. 
But if you were to find a an 
or broken number, then you muſt con- 
ſider, that properly, or abſolutely, 
the line doth expreſs none but decimal 
fractions: thus, ++ or r. or 1 and 
more nearer the rule in common accep- 
tion cannot expreſs; as one Inch, and 
one tenth, or one hundreth or one 
thouſandth part of an Inch, foot, yard, 
perch, or the like, in weight, number, 
or time, It being capable to be apply- 
ed to any thing in a decimal way: (but 
if you would uſe other fractions, as 
quarters, half quarters, ſixteens, twel- 
ves, or the like, you may reaſonably 
read them, or elſe reduce them into 
decimals, from thoſe fractions, of 
which 
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{ - which more in the following Chapters) 
for more plainneſs ſake, take two or 
three obſervations : 

I. That you may call the r. at the 
beginning, either ene thouſand, one 
hundred, or one tenth, or one abſolute- 
ly that is, one Integer, or whole num- 
ber, or tenintegers, or a hundred, or a 
thouſand integers, and the like may you 
call 1, in the middle, or Io at the end. 

2. That whatſoever value or denomi- 
nations you put on 1 the ſame valve or 
denomination all the other figures muſt 

have ſucceſſively, either increaſing for- 

ward, or decreaſing backwards, and 
their intermediate deviſions according- 
ly, as for example; | 

If I call 13 the beginning of the 
line, one tenth of any integer, then 
2 following muſt be twotenths, 3 three 
tenths, Cc. and 1 in the middle 1 in- 
teger, 2 two integers, and 10 at the 
end muſt be ten integers. 

But if one at the beginning be one 
integer, then 1 in the middle muſt be 
IO integers, and io at the end oo inte- 
gers, and all the intermediate figures 
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20, 30, 40, 50, 60, 70, 80, 90 in- 

tegers, and every longeſt diviſion be- 

17" figures 21, 22, 23, 24, 23, 

Cc. integers, and the ſhorteſt 
ivifions tenths of thoſe integers, _— 

ſo in proportion infinitely : as LI 

10] LI. Io. 100, ] [10. loo. el 


- F100. 1000, Ioooo. J in all which 


4 examples, the firſt order of Figures, 


VIZ. Te 1. 10. 100. Is repreſented by 


the firſt 1. on the line of numbers, the 
ſecond order of figures, &c. 1. 10. 
100. 1000. is repreſented by the mid- 
dle 1. on the line of numbers: the laſt 
order or Place of figures, viz, Io. 100, 
IooO. 10000. is repreſented by the 
10, at the end of the line of numbers. 

3. That I may be plain (yet further) 
ifa number be propounded of 4 figures, 
having two cyphers in the middle, as 
1co05, It is expreſſed on the line be- 
tween that prime to which it doth be- 
long, and the next centeſm or ſmall 
diviſion next to it; but if you were to 
take 5005, where there are not ſo 
many diviſions, you muſt imagin them 
ſo to be, andreaſonably eſtimatethem 


accord-- 
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accordingly. Thus much for numeration 
on the line, or naming any point found 
on the Rule, in its proper value and 
ſignification. 1 
Note, that ſince this Book was firſt 
written, I have provided a Print of the 
Line eleven times repeated, where the 
Numerator is certainly expreſſed from 
0001 to Ioo080000; and may be had 


here, or in the Minories. 


— <A 


CHAP. II. 


„„ 


Two Numbers being giving, to find 4 
third Geometrically proportional unto 
them; and to three, a fourth; and 
to four, a fifth, &c. 


Eometrical proportion is, when 
divers numbers being compar'd 


together, differ among themſelves, in- 


creaſing or decreaſing, after the rate 
or reaſon of theſe numbers, 2. 4. 8. 
16. 32. for as 2 is half 4, ſo is 8 half 


16: and as this is continued, ſo it may 


be alſo diſcontinued, as 3. 6. 14. 28; 
Bs for 
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for though 3 is half 6, and 14 half 28, 
yet 6 is not half 14, nor in proportion | 
to it, as 3 is to 6. I here is alſo A- 


rithmetical and Muſical proportion; 


but of that in other more large diſcour- 


ſes, being not material to our preſent 
purpoſe (though 1 may hint it after- 
ward. 

To find this by the numbers, extend 
the Compaſſes upon the line of num- 
bers, from one number to another; 
this done, if you apply that extent (up- 
wards or downwards, as you would 
either increaſe or diminiſh )* from ei- 
ther of the numbers propounded, the 
moveable point will ſtay on the third 
proportional number required. Alſo, 
the ſame extent applyed the ſame way 
from the third, will give you a fourth 
and from the fourth a fifth. 5 7 

Example. Let theſe two numbers 2 


and 4 be propounded to find a third 


proportional to them (that is, to find 
a number that ſhall bear the ſame pro- 
portion that 2 doth to 4) and then to 
that third, a fourth, fifth and ſixth, 


Cc.) Extend the Compaſſes upon the 
r 
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4 firſt part of the line of numbers, from 


2 to 4; this done, if you apply the 
ſame extent upwards from 4, the mo- 


veable point will fall upon 8, the third 


proportional required; and then from 
8, it will reach to 16, the fourth pro- 
portional; and from 16 to 32, the 
fifth; and from 32 to 64, the ſixth pro- 
portional. But if you will continue 
the progreſſion further, then remove 
the Com paſſes to 64 in the former part 

of the line, and the moveable point 
will ſtay upon 128, the ſeventh pro- 
portional and from 128 to 256, the 
eighth; and from 256 to 51 2, the ninth, 
Cc. Contrarily to this, if you would 
diminiſh, as from 4 to 2, extend the 
Compaſſes from 4 to 2, and the mo- 
veable point will fall on 1; and from I 
to 2 or 5 of ten which is one half (by 
the ſecond Problem of the firſt Chap- 


ter) and from 5 to 25, or 4, and fo 


forward. | 
But generally inthis, and moſt other 
work, make uſe of the ſmall diviſions 
in the middle of the line, that you may 
the better eſtimate the fractions of the 
B 4. numbers 
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numbers you make uſe on; for obſerve, 
look how much you miſs in ſetting of 
the Compaſſes to the firſt and ſecond 
terms, ſo much, or more will you err 
in the fourth : therefore the middle 
part will be moſt uſeful : as for example, 
as 8 to 11, ſo is 12 to 16, 50, or 5, if you 
do imagine one integer to be divided 
but into 10 parts, as they are on the 
line on a two foot Rule; but on the 
other end you cannot ſo well expreſs a 
ſmall fraction, as there you may. 

| PROSE I. 


One number being given, to be multiplyed 
by another number given, to find the 
Produtt. 


Extend the Compaſles from 1 to the 
Multiplicator, and the ſame extent ap- 
ply the ſame way from the Multipli- 
cand, will cauſe the moveable point to 
fall on the product. | 
Example. Let 6 be given to be mul- 
tiplyed by 5, here if you extend the 
Compaſſes from 1 to 5, the ſame ex- 
tent will reach from 6 to 3o; which 
number 30, though it be numbered = 

| | | wil 
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with 3, yet your reaſon may regulate 
you, to call it 30, and not 3 ; for look _ 
what proportion thefirſt number bears 


(or Multiplicand) bear to the Produtt ; + 
which in this place, cannot be 3, 


Another Example, for more plainneſs. 


ſame way from 144, the moveable 
point will fall on 18000: now to read 


in the Product 8000, than in the Mul- 


© Chapter. 


3, ſo 16 to 48: as I to 9, ſo 9 to 81: 


to 1, the ſame muſt the other number 


but 30, | 


Let 125 be given to be multiplied 
by 144; extend the Compaſſes from 
I to 125, and the ſame extent laid the 


this number : 8000 ( ſo much, and no 
more) you mult conſider, that as in 
125 there are two figures more than in 
I, ſo there muſt be two figures more 


tiplicand 144: and as for the order of 
reading the numbers, you may con- 
ſider well the firſt Problem of the firſt 


Some other Examples for more light. 
3. As 1 to 25, ſo 30 to 750: as I to 


as 1 to 12, ſo 20 to 240. One help more 
I ſhall add, as to the right computati-- 
By ma 


* 34 : ultiplication. 


| on of the laſt figure in 4 figures ( for 
more cannot be well expreſt, on ordi- 


nary lines, as that on a two foot Rule 
is ) but for the true number of figures 
in the Product, note, that for the moſt 
part, there is as many as there is in the 


Multiplicator and Multiplicand put to- 
gether, when the two firſt figures of 


the leſſer of them, do exceed ſo many 


of the firſt figures of the Product; but 


if the two firſt figures of the leaſt of 
them, do not exceed ſo many of the 


firſt figures of the Product, then it ſhall 


have one leſs than the Multiplicator 
and Multiplicand put together as, 92 
and 68 multiplied, makes 6256, four 
figures, becauſe 68 is more than 62; 
and 12 multiplied by 16, makes but 
192, three figures, for the reaſon a- 
boveſaid, becauſe 19 is more than 16. 
Now for right naming the laſt figure, 
write them down; as thus, 75 by 63; 


now you multiply 5 by 3, that is 15, 


ö for which you, by vulgar Arithmetick, 
W ft down 5, and carry 1; therefore 5 
is the laſt figure in the Product, and 
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PR O B Ill. Of Diviſon. 


One number being given to be divided by a= 
nother, to find the Quotient. 


Extend the Compaſſes from the Di- 
viſor to 1, and the ſame extent will 
reach, the ſame way, from the Divi- 
dend to the Quotient; or, extend the 
Compaſſes from the Diviſor to the Di- 
vidend, the ſame extent ſhall reach, the 
ſame way, from 1 to the Quotient; as 


for Example. 8 
Let 9550 be a number given to be di- 


vided by 25 (the Diviſor) I extend the 
Compaſſes from 25 to r, then apply- 
ing of that extent the ſame way from 
550, the other point of the Compaſſes 
will fall upon 30, the Quotient ſought: 
or you may ſay, as 25 is to 750, ſo is 
1to 30. OT. 

2. Let 1728 be given, to be divid- 
ed by 12, ſay, as 12 is to 1, ſo is 1728 
to 144. Extend the Com paſſes from 12 
to 1, and the ſame extent ſhall reach 
the ſame way from 1728 to 144: or as 
before, as 12 to 1728, ſo is 1 to 144. 


B 6 3. If 


” Diviſion. | 
It the number be a decimal fracti- 
* then vou work as if it were an ab- 
ſolute whole number; but if it be a 
whole number joyned to a decimal 


fraction, it is wrought here as proper- 


ly as a whole number; Example, I 
would divide 111. 4 by 1. 728, extend 
the Compaſſes from 1. 728 to 1, the 
ſame extent applyed from 111. 4, "ſhall 
reach to 64. 5: ſo again, 56. 4, being 
to be divided by 8. 75, the Quotient 
will be found to be 6. 45. for the extent 
from 8. 75, to 1 being laid the ſame 
way from 56. 4, will reach to 6. 45, 
the Quotient, viz. 6, and a decimal 
fraction 45. To reduce this decimal 
fraction to the vulgar fraction found 
by the Pen; the fame extent of the 
Compaſſes laid the contary way, from 
45 the decimal fraſtion, gives 35, the 
vulgar fraction found by the Pen, as is 
more apparent in the next Example. 
In Divigon by the Pen, the fraction 
remaining is the Numerator, and the 
Diviſor is the Denominator; to find 
which by the line, do thus with the ſame 
extent of the Compaſſes that wrovght 
the 
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the Diviſion, laid the contrary way 
from the decimal fraction, gives the u- 
ſual fraction when you work by the 
Pen. Example. To divide 522 by 34. 
The extent from 34 to 1 reaches from 
$22 to 15. 35; then the ſame extent 
laid the contrary way from 35, gives 
12. 15, as by the Pen. 

Now to know. of how many figures 
any Quotient ought to conliſt, it is 
neceſlary to write the Dividend down, 
and the Diviſor under it, and ſee how 
often it may be written under it, for 
ſo many figures muſt there be in the 
Quotient ; as in dividing this number 
12231 by 27, according to the Rules 
_ of Diviſion, 27 may be written three 
times under the Dividend, therefore 
there muſt be 3 figures in the Quotient z 
for if you extend the Compaſſes from 
27 to mit will reach from 12231 to 
453, the Quotient ſovght for. 

Note, that in this, and alſo in all 
other Queſtions, it is beſt to order it 
ſo, as that the Compaſſes may be at 
the cloſeſt extent ; for you may take a 
cloſe extent more eaſily and 9 

f than 
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than you can a large extent, as by ex · 
perience you will find. 


& O B. IV. 


To three numbers given to find a fourth in 


4 dire proportion (or the Rule of Three 
Direct. 


Extend the Compaſſes from the firſt 
number to the ſecond, that done, the 
ſame extent applied the ſame way from 
the third, will reach to the fourth pro- 
portional number required. 
Example. If the Circumference of 4 
Circle, whoſe Diameter is 7, be 22, what 

Circumference ſhall a Circle have, whoſe 
Diameter is 14? 

Extend the Compaſſes from 7 in the 
firſt part, to 14 in the ſecond, and that 
extent applyed the ſame way from 22, 
| ſhall reach to 44, the fourth propor- 
tional required ; for ſo much ſhall the 
Circumference of a Circle be, whoſe 
Diameter is 14.— And the contrary, 
ifthe Circumference were given again. 

Ex. 2. If 8 foot of Timber be worth 
10 ſhilling, how much is 12 foot worth? 


Extend 
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Extend the Compaſſes from 8 to 10 
(either in the firſt part or ſecond) the 
ſame extent applyed the ſame way from 
12, ſhall reach to 15; which is the 
anſwer to the queſtion; for ſo many 
ſhillings is 12 foot worth at that rate. 


FADE. . 


Three numbers being given, to find a fourth 
in an inverſed proportion, (« or the Back, 
Rule of Three. ) 


Extend the Compaſles from the firſt - 
of the numbers given, to the ſecond 
of the ſame denomination, if that diſ- 
tance be applyed from the third num- 
ber backwards, it ſhall reach to the 
fourth number ſought. 

If 60 pence be 5 ſhillings , how 
much is 30 pence? facit 2. 5. two 


ſhillings, 5 tenths of a ſhilling, that is, 


being reduced, 25. 64. 
Again, / 60 Men can raiſe 4 Breſt- 
work of a certain length and breadth, in 
48 hours, how long will it be ere 40 Men 
can raiſe ſuch another? 

Extend the Compaſles from 60 to 


40, numbers of like denomination, 
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40 Back Rule of Three. 


viz, of Men; this done, that extent 


applyed the contrary way from 48, 


will reach to 72, the fourth number 
you look for. Therefore I conclude, 
that 40 Men will perform as much in 
72 hours, as 60 Men will do in 42 
hours. „ : 
Note, that this Back Rule of Three, 
may for the moſt part, be wrovght 


by the Direct Rule of Three, 


1f you do but duely conſider the or- 


der of the Queſtion, for you muſt 


needs grant, that fewer Men muſt have 
longer time, and the contrary ; there- 
fore the Anſwer muſt be, in propor- 
tion to the Queſtion, which might 


have been wrought thus as well: The 


extent from 40 to 60 will reach the 
ſame way, from 48 to 72 in direct pro- 


portion; or contrarily, as 60 is to 40, 
ſo is 72 to 48: which you ſee, is but 


turning the queſtion to its direct opera- 
tion, according to the true reafon of 


the queſtion. 


Thus you have the way for the Di- 
rect and Reverſe Rule of Three : For the 


of 
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of Three, this is the Rule for it. 
Always in the Donble Rule of Three 5 
terms are propounded, and a ſixth is 
required, three of which terms are of 
ſuppoſition, and two of demand; now 
the difficulty is in placing them, which 
is beſt done thus, as in this Example. 
Example. If 5 Scholars ſpend 20 l. in 
3 months, How many pounds will ſerve g 
Schotars for 6 months ? 5 
Note, here the terms of ſuppoſiti- 
on are the firſt three, viz. 5, 20, and 
3, and the terms of demand are 9 
and 6. | 
Then next, for the right placing 
them, obſerve which of the terms of 
ſuppoſition is of the ſame denominati- 
on with the term required, as here the 
201. is of the ſame denomination with 
the how many pounds required : ſet 
that always in the ſecond place, and 
the two terms of ſuppoſition one above 
another in the firſt place, and the terms 
of demand one above another in the 
alt place, thus, © © | 
CO EO BG. adoens 
3 — pounds — 6 


Then 


=_ Double Rulc of Three, 


Then the work is performed by two | 


fingle Rules of Three Direct, thus: 
Extend the Compaſles from 5 to 20, 


the ſame extend applyed the ſame way | 
from 9 ſhall reach to 36, a fourth; | 


this is the firſt operation : Then as 3 
to 36, the 4th. ſois6 to 72, the num- 
ber of pounds required. By the Line of 
Numbers, the Double Rule is wrought 
as ſoon as the Compound: there- 
fore ] ſhall wave it now. 


Four Lueſtions and their Anſwers, to 


ew the various forms of working on the 
Line of Numbers. 

_ Queſt. 1. f 12 Men raiſe a Frame 
in 10 days, in how many days might 8 
Men raiſe the like Frame ? 

Reaſon tells me, that fewer Men 
mult have longer time; therefore the 
work is thus, as 12 ĩs to 8, ſo is 10 to 
15. by the laſt Rule; or, as 8 to Io, 
ſo is 12 to 15. 

Queſt. 2, / 60 yards of Stuff, at 3 
quarters of a yard broad, would han 
Room about; hom many ards of Stuff of 
half a yard broad, will 25 to bang — 
the ſame Room: y 

The 
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The work is thus; as 5 10th. to 7 
loth. +, ſo is 60 to 90, or, as75 to 
5, ſo is o to go, wrought backwards. 

Queſt. 3. F to make a Foot Superficial 
12 Inches in breadth, do require I2 In- 
ches in length, the breaath being 16 Inches, 
how many Inches in length muſt I have to 
make a Foot Superficial? 

The work is thus; as 16 is to 12, ſo 
is I2 to 9, the number of Inches to 
make a Foot. | 

Queſt. 4. F to make a Foot Solid, 4 
Baſe of 144 Inches require 12 Inches in 
height, a Baſe being given of 216 Inches, 
how much in height makes a Foot Solid? 

The work then is, as216 is to 144, 
ſo is 12 to 8: or otherwiſe thus, as 
12 is to 216, ſo is 144 to 8, the heighth 
ſought. 5 | 

| . VL 


To three numbers given, to find a fourth 
in a doubled Proportion, 


This Problem concerns Queſtions of 
proportions between Lines and Super- 
hcies : now if the denominations of the 
firſt and ſecond terms -be of L_ 

| then 


. 


44 Duplicate Proportion. 1 
then extend the Compaſles from the 
firſt term to the ſecond ( of the ſame 
kind or denomination ) this done, that 
extent applyed twice, the ſame way 

from the third term, the moveable | 
Point will ſtay upon the fourth term 
required, 

Example. If the Content of a Circle 
whoſe Diameter is 14, be 154, what will 
5 Content of a Circle be, whoſe Diameter 

| 28 ? 

|. Here 14 and 28 having the ſame 8 

denomination, vic. of Lines, extend tt 

the Compaſſes from 14 to 28, then 
applying that extent the ſame way, 

| from 154 twice, the movable point © 

| will fall on 616, the fourth proportio- 

nal ſought, that is, firſt from 154 to 

308, and from 308 to 616. in 
But if the firſt denomination be of II. 

ſaperficial content, then extend the a 

Compaſſes unto the half of the diſtance o 

between the firſt and ſecond of the We; 

lame denomination; ſo the ſame extent te 


=_ — 
— =y - 
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will reach from the third to the fourth. Wy 
Example. If the content of a Circle, Nto 

being 154, have a Diameter that is : 4: . 
=” what 


Duplicate Proportion. 45 


| whoſe content is 616? 
Dividethe diſtance betwixt 154 and 


one foot in 14, the other ſhall reach 
eo 28, the Diameter required. 
The like is for Squares: For if 4 


1600 foot; how much ſhall a Square 
contain, whoſe ſide is 60 foot? 
Take the diſtance from 40 to Co, and 


moveable point will ſtay on 3600, 
the content ſought for. 


P R O Z. VI. 


E f three numbers given, to find a fourth 


bs in triplicated proportion. 


9 The vſe of this Problem conſiſteth 

in Queſtions of proportion, between 
f Lines and Solids, wherein if the firſt 
e Wand ſecond terms have denomination 
e of Lines, then extend the Compaſles 
© from the firſt to the ſecond, that ex- 
tent applyed three times from the 
hird, will cauſe the moveable point 
to ſtay on the fourth proportional re- 
quired. : Ex- 


what forall the Diameter of a Circle be, 


616 into two equal parts, then ſet 


Square, whoſe ſide is 40 foot, contain 


Iapply it twice from 1600, and the 
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46 Triplicate Proportion. F 
Example. If an Iron Bullet, whoſe 
Diameter is 4 Inches, ſhall weigh g pounds, 
what ſhall another Iron Bullet * who ſe 
Diameter is 8 Inches? J 
Extend the Compaſſes from 4 to 
8, that extent applyed the ſame way 
three times from 9, the movable point 
will fall at laſt on 72, the fourth pro- 
rtional and weight required, that 
is in ſhort, thus, as 4 to 8, ſo 9 to 
18, ſo 18 to 36, fo 36 to 71. 
Butifthetwo given terms be weight 
or contents of ſolids, and (the Di- 
ameter or ſide of a Square or) a Line 
is ſought for, then divide the ſpace 
between the two given terms of the 
ſame Denomination into three parts, 
and that diſtance ſhall reach from theo 
third to the fourth proportional. 
Example. Divide the ſpace betweenne 
9 and 72 in three parts, that third Wh 
Sort ſhall reach from 8 to 4, (or from th 
4. to 8, as the queſtion was propound. 
ed, either augmenting or diminiſhing.) Ne- 
| Example. [f a Cube whoſe ſide is 6 r. 
Inches, contains 216 Inches, how many 
; Inches ſhall a C ube Contain, "whoſe ſide ii 
— Ex- 


ſe | Extend the Compaſſes from & to 12, 


firſt part of the Line of Numbers three 
imes, ſhall at laſt fall upon 1728, in 
he ſecond part of the Line of Num- 


he ſecond part, you would at three 
times turning, have fallen beyond the 
lat end of the line; and the contrary, as 
toſabove, holds here in Squares alſo. 


. 
get wixt two numbers given, to find a mean 
Arithmetically Proportional. 


This may be done without the hel p 


becauſe it ſerves to find the next fol- 
lowing, I ſhall here inſert it, though 
I thought to paſs both this and the 
en next over in ſilence; yet to ſet forth 
rd the excellency of Number, I have ſet 
om them down, and the Rule is this: 

d- Add half the difference of the given 
germs to the leſſer of them, and that ag- 


mean required: or aad them together, 


Lex 
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hat extent meaſured from 216 in the 


bers; for note, if you had begun on 


. 
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of the Line of Numbers; nevertheleſs, 


gregate ¶ or ſumme) is the Arithmetical 


end the half ſumme is the ſame. Example. 
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48 Arithmetical Proportion. 
Let 20 and 80 be the terms given, 
no if you ſubſtract one out of the o-! 
ther, their difference is 60, whoſe half 
difference 30, added to 20 the leſſer t 
term, makes 50; and that is the A- Ut 
rithmetical mean ſought: alſo 20 and 
80 is 100, the half is 50, as before. 
PROS. 10; 5 
Between two numbers given, to find af 
mean Muſically proportional. 


Multiply the difference of the terms F 
by the leſſer term, and add likewiſe the © 
ſame terms together; this done, if you 
divide that product by the ſumm of 
the terms, and to the Quotient add 
the leſſer term; that laſt ſumm is the 
Muſical mean required. Or ſhorter, 
thus; 
Mäyultiply the terms one by another, 
and divide the product by their ſumm, 
and the Quotient doubled is the Muſi- 
cal mean required. 

Example. The numbers given being Ze 
8 and 12, multiplied together, make; 
86, that divided by 20, the ſumm of 

8 "nd 12, the Quotient is 4 „ which 
| doubled, 


| Geometrical Proportion. 49 
the Muſical 


doubled, is 9-6 s, 
mean required. This may be done by 
the Line of Numbers : Otherwils 
thus; Find the Arithmetical mean be- 
tween 8 and 12, and then the Analogy 
or agreement is thus; 

As the Arithmetical mean found, 
ix. 10, is to the greater term 12, ſo 
is the leſler term 8 to the Muſical mean 
required, 9 . 


P RO B. X. 
Bet mixt two numbers given, to find a mean 
Geometrically proportional. 
Divide the ſpace on the Line of 
Numbers, between the two extreme 


Numbers, into two equal parts, and 
the point will ſtay at the mean pro- 


portional required. So the extreme 


numbers being 8 and 32, the middle 
point between them will be found to 
be 16. 


PRO B. RI. 


Betwi xt two numbers given, to find two 


means Geometrically proportional. 


Divide the ſpace between the two 


G ., _ extreme 


50 Jo find the Square- Root, &c. 


extreme numbers, into three equal if 


parts; and the two middle points di- 
viding the ſpace, ſhall ſhew the two 
mean proportionals. As for Example ; 


Let 8 and 27 be two extremes, the two 


means will be found to be 12 and 8; 
which are the two means ſought for. 
 FROE AL. 
To find the Square- Root of any number 
under 1000000, 
The Square-Root of every number 


is always the mean proportional be- 


tween 1, and that number for which 
you would find a Square-root 5 but 
yet, with this general caution, if the 


5 figures of the number be even, that is, 


2.4.6. 8. or 10. &c. then you muſt 
| look for the unit (or 1) at the begin- 
ning,of the line,. and the number in 
the ſecond part, and the Root in the 
firſt part ; or rather reckon 10 at the 
end to be the unit, and then both 
Root and Square will fall backwards 
toward the middle 1 in the ſecond 
length or part of the line: But if they 


be odd, then the middle I will be moſt 
p con- 
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= To find the Cube- Root of a Number. 51 


convenient to be counted the unity» 


and both Root and Square will be 


found from thence forward towards 
10. So that, according to this Rule, 


the ſquare of 9 will be found to be 3, 


the ſquare. of 64 will be found to 
be 8, the ſquare of 144 to be 12, the 
ſquare of 1444 to be 38, the ſquare 
57600 to be 240, the ſquare of 
972196 Will be found to be 9863 
and ſo for any other number. 

Now to know of how many figures 


any Root ought to conſiſt, put a. 


prick under the firſt figure, the third, 
the fifth, and the ſeventh, if there be 
ſo many ; and look how many pricks, 
ſo many figures. there muſt be in the 
Root. 7 | 
| PROB. XIII. 


To find the Cube-Root of a Number 


. eunder 
1000000000, 
"74 I I I 


The Cube. root is always by the firſt 
of two mean proportionals between 


1 and th&number given, and therefore 
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52 Square and Cule- Roots. 


tween them into three equal parts: 
ſo by this means, the Root of 1728 
will be found to be 12, the Root of 
17280 is near 26, the Root of 172800 


is almoſt 56, although the point on 


the Rule repreſenting all the ſquare 
numbers, is in one place; yet by alter- 
ing the unit, it produceth various points 
and numbers for their reſpective pro- 
per Roots. The Rule to find which unit 
is in this manner: You muſt ſet (or 
ſuppoſe to be ſet) pricks under the 
firſt figure to the left hand, the fourth 
figure, the ſeventh, and the tenth; 


now, if by this means, the laſt prick to 


the left hand ſhall fall on the laſt figure, 
as it doth in 1728, then the unit will 
be beſt placed at 1 in the middle of 
the line, and the Root, the Square, and 
the Cube will all fall forwards toward 
the end of the line. 

But if it fall on the laſt but one, as it 
doth in 17280, then the unit may be 
placed at 10 in the beginning of the 
line, and the Cube in the ſecond length. 


to be found by dividing the ſpace be- 


u 
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But if the laſt prick fall under the _ | 
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5 5 Square and Cabeè. Rootts. 53 
but two, as in 172800, it doth then 


place the unit always at 10 in the end 
of the line; then the Root, the Square 
and Cube will all fall backward, and be 
found in the ſecond part between the 
middle 1 and the end of the line. By 
theſe Rules it doth appear, that the 
Cube-root of 8 is 2, of 27 is 3, of 64 
is 4, of 125 is 3, of 216 is 6, of 343 
is 7, of 5 12 is 8, of 729 is 9, of 1000 
is 10; As you may ſee by this Table 
of Square and Cube- roots. 

Thus you have the chief Uſe of the 
Line of Numbers in general; and they 


and a little knowledge in Plain Trian- 
gles, may very aptly apply it to their 
particular purpoſes ; yet for their 


| ſakes for whom it is intended, I ſhall 


enlarge to ſome more particular appli- 

cations, in meaſuring all ſorts of Super-- . 

ficies and Solids z wherein 1 do judge 

it will be moſt ſerviceable to them that 

* ny in Arithmetick, as before- 
id. | | 


3 A Table 


that have skill in the Rule of Three, 
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4 Table of the Square «nd ||. 
Cubique Roots. 
Koots. | Square. | Cube. 
EE | * 7 nn 1 - 
2 . 8 . 
8 5 27 
8 16 64 
5 20 -4 125 
6 36 216 
a 49 | 343 
8 64 | $12 ? 
. 81 729 
10 100 1000 
12 144 1728 0 
26 89 17576 1 
106” 22736 - > I75616 2 
204 41616 8489664 1 
439 | 192721 846045 19 I 
947 | 596809 | 849278123 c 
100 | I000000 +| 1000000000 t 
I 
1 
'C 
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CHAP. I. 
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The Uſe of the Line of Namlers, in 
meaſuring any Superficial Meaſure, as 
Board, Glaſs, Plaiſtering, Paving, 
Painting, F boring. &c. 


HE ordinary Meaſure, and moſt 

in uſe, is a Two-foor Rule di vi- 
ded into 24 Inches, and every Inch 
into 8 Parts, that is, Halfs, Quarters, . 
and Half-quarters ; but theſe parts 
not agreeing with the parts on the 
Line of Numbers, which are Decimals 
or tenth parts, has bred very much 
trouble; and there cannot be exact- 
neſs without taking of ſmall parts, as 


Half-quarters of 1 uſing 

of Reduction; and it is allo às trou- 

bleſome by Arithmetick as by the Line 
. 


U 
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56 The Uſe of the Line of Numbers, 


of Numbers. To avoid which, I 


would adviſe either to meaſure alto- 


gether by Foot-meaſure, that is, a 
Foot divided into 1000 parts, (or 
rather, as is ſufficient for ordinary 
uſe, 100) and then the diviſions on 
the numbers will agree fitly to the | 


parts on your Rule, without any | 
trouble for Fractions; for ſo doing, 


Fractions do become whole Num- 


bers, as it were, and are wrought 
accordingly: But if you uſe it not 
in meaſuring, yet you may have it 
ſet for to help you for the ready re- 


ducing of ſuch Numbers as ſhall re- 


quire it, though I ſhall apply it to 


Inches alfo, as it is commonly uſed, 


that it may appear uſeful both ways, | 
_ accordingly as any Man ſhall be 


affected. 
The like Reaſon holdeth for Inches, 


Yards, Ells, and Perches, or any 
other meaſure ; for thereby the 
Work is made more eaſie, as ſhall 


appear anon. 
"Fe; by Foot-meaſure only. 


PROB, 


in meaſuring any Super ficial Meaſure, 7 


7 RO B. I. 


The breadth of any Oblong Superficies, 
4 a Table, Grave-ſtone, or the like, 
given in Foot-meaſure, to find how much 

in length makes one Foot. 


Extend the Compaſſes from the 

breadth in Foot-meaſure to 1, the 
ſame extent applied the ſame way 
from 1, ſhall reach to the length re- 
quired, to make one Foot Superficial . 
in Foot meaſure. | 
Example; At 8 tenths broad. 
Set one point of the Compaſſes in 8, 
and extend the other point to 1; the 
ſame extent being laid the ſame way 
from 1, ſhall reach to 1. 25, the 
length required, being one Foot, and 
25 parts of a hundred: For 1. 25 
multiplied by 8, is 100. o, or juſt. 
one Foot in Decimals. 


PROD. R. 


Tue breadth and length of 


perficies given in Foot-meaſfy 


58 The Uſe of the Line of Numbers, 


find the ſuperficial Content in Foot- 
meaſure. 


Extend the Compaſſes from 1 to 
the breadth, the ſame extent applied 


the ſame way from the length in Foot- 


meaſure, ſhall reach to the ſuperficial 
Content i in Foot-meaſure. 
Examp. At 8 tenths broad, and 15 
Foot long. 
Extend the Compaſſes from 1 to 


38, the ſame extent laid the ſame 
way from 15 foot the length, ſhall. 


reach to 12 foot, the ſuperficial con- 


tent required. 


Again, at 1.75 broad, and 25.30 
long; 

Set one point of the Compaſſes 

in 1, and open the other to 1.75, 

then the ſame extent laid the ſame 


way from 25.30, will reach to 44 


feet 275 parts, che ſuperficial content 
required. 

Note, The 275 parts counted on 
Foot-meaſure, right againſt it on 
ONS, is 3 inches 3 tenths. | 
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12 and open the other to 183, then 
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in in meaſuring any Super 2 58 


PR 0 B. III. 
The breadth of any 3 Superficie: 
being given in inches, to find hom many 
inches in length make one foot. 


The extent from the inches broad 
to 12 being laid the ſame way from 
12, ſhall reach to the inches long to - ' 


make 1 foot. 


Examp. At 9 inches bes 
Set one point in 9, open the other 
to 12, then the ſame extent laid the 
ſame way from 12, reaches to 16 


inches, the length required to make 


I foot ſuperficial : for 9 multiplied by | 
12 is 144, the number of oper ficial 2 
inches in one foot. na 8 


2 RO B. IV. 


The breadth and length , of . Sa- 
 perficies given in — to find the A 
F cial content in like inches. ö 


Examp. At 30 inches braad, and 183 | 
inches long. 
Set one point of the Compaſſes in 


che. | | 


60 The Uſe of the Line of Numbers, "A 


the ſame extent laid the ſame way 
from 30, ſhall reach to 5490, the 


true content in inches. 


Now to call this 5490, and no 
more or leſs, obſerve, as 183 is two 
figures more than 1, ſo muſt 5490 be 
two figures more than 30, as is ob- 
ſer ved in the Rule of Multiplication. 


PRO B. v. 


The length and breadth given in inches, 
to find the content in Superficial Feet. 


The extent from 144. (the inches in 


: foot) to the breadth in inches, being 


laid the ſame way from the length in 
_—_ ſhall reach to the content in 
cet 


Examp. At 30 inches broad, and 18 3long. 


Set one point in 144, and open 
the other to 183, the ſame extent 
laid the ſame way from 30, reaches 


do 38 foot , the near content in 
feet required. 


PRO B. vl. 


p The breadth given in inches, and the 


length in feet, to find the e content in 
Superficial Feet, 
| „% do 


= 


— — 


in meaſuring any Superficial Meaſure, 61 
The extent from 12 to the breadth 
in inches, ſhall reach the ſame way 

from the length in feet to the ſuper- 

ficial content in feet required. 
Examp. A: 30 inches broad, and 

15 foot 3 inches long. | 

Set one point in 12, and open the 
other to 30, the breadth in inches; 

then the ſame extent laid the ſame. 
way from 15 foot 3 inches the length, 
reaches to 38 foot 1 inch and 5, the 
true content. 


P RO B. VII. 

The length and breadth being given in 
Feet and inches, to find the [mercial 
content in feet and inches. 

As 1 is to the breadth or length in 
feet and inches, ſo is the length or 
breadth in feet and inches to the 
ſuperficial content in like feet and 
inches. 5 
Examp. A: 18 foot 9 inches broad, 

and 30 foot 7 inches long. 


Set one point always in 1, open the | 


other to the (length or) breadth 18 
foot 9 inches; then the ſame 4 | 


62 The Uſe of the Line of Numbers, 
laid the ſame way from 30 foot 7 in- 

ches the length, reaches to 573 foot 
$ inches, the ſuperficial content. - , 

Note, If you have the Line of 
Numbers divided into twelves for 
inches, as before-ſaid, you may work 
this queſtion more readily and truly, as 
-I have often- times made them for my 


| ownuſcand others alſo. 


Note, That how broad ſoever any 
Superficies is, ſo much is there in a 
foot long of that Superficies. 
Example If a Board be 3 feet 9 
inches broad, there is 3 feet 9 inches 
in every foot long of that Board; 
therefore ( 3 feet 9 inches, or ) the 
breadth in feet and parts, multiplied 
by the length in feet and parts, give 
the ſuperficial content. 


. 


0 Fa Circle and his parts, as Diameter, 
Circumference, Square-equal, and 


Square within, and Area of 3 


For the ready finding oSany of 
theſe, any one being given, there is 
found out five numbers, in whoſe places 

/ a 4 | on- 


7 


„ „ e Eid. .- 


in meaſuring any Super ficial Meaſure. 63 : 
on the Line may be ſet five Center- pins 
for the more ready finding of them, 
and readineſs to uſe, which are as 


follow, VIZ. 


| Diameter — 10,000. 
_ Circumference ———— 31.416 
Squart=equal ————— 8.862 
Square within — 7.071 
Area or Content 78.538 


Thus if the Diameter of a Circle 
be 10 inches, then the Circumference 


- Is near 31 inches, and 416 parts 


of 1000. 

The ſide of the Square: equal is 
8 inches 862. 

The ſide of the Square within is 


17.071. 


The Area or content is 78 inches, 
538 parts. 

And any one of theſe being given, 
all the other four may be readily 
found by the Line of Numbers, as 
followeth. 

Am Diameter of a Circle given, to 

find the Circumference, &. 


The extent from 10 a fixed Diame- 
ter, 
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ter, to any other Diameter given, 


ſhall reach the ſame way from 31. 416 


the fixed Circumference, to the Cir- 


cumference required for the given 


Diameter. And from the fixed ſide 
of the Square-equal, to the required 
ſide of the Square-<qual. And from 


the fixed fide of the Square within, 
to the required ſide of the Square 


within, Cc. 


1. Examp. Let the given Diameter of 


a Circle be 15, what is the Circum- 
ference anſwerable to it? &c. 
SWet one point of the Compaſſes in 

10 the fixed Diameter, and the other 


in 15 the given Diameter; then the 


fame extent applied the ſame way 
from 31.416 the fixed Circumference, 


ſhall reach to 47. 14 the Circumfe- 


rence required. 


2. To find the ſide of a Square - equal to 


4. Circle of Iy inches Diameter. 

Alſo the ſame extent applied the 
fame way from 8. 862, the fixed num- 
ber for the fide of the Square-equal, 


mall reach to 13. 30, the ſide of the 


Square · equal to the Circle required. 


1 1 — R 


3. To: ; 


in meaſuring any Superficial Meaſure, 65 
3. To find the ſide of the n 
within. 
The ſame extent from 10 to ” be- 
ing laid the ſame way from 7. 071 
the fixed ſide of the Square-within, 
ſhall reach to io.61 the ſide of the 
Square within in a Circle of 15 inches 
ww required. 
To find the Area or Content of the 
"Circle whoſe Diameter is 1 5 inches. 
The ſame extent from 10 to 1 5 be- 
ing twice repeated, the ſame way from 
78. 538 will reach to 176 inches and 
7 tenths, the Area of a Circle of ts 
inches Diameter. 


FAUDE. IX 


The Circumference of any Circle being 
given, to find the Diameter, the Square- 
equal, or Square within, and the Area. 


Examp. If the Circumference given be 
4-7-1 4, what is the Diameter, the ſide 
of the Square- equal, or Square within, 
and Area. 

1. Set one point in 31.416 the 
fixed Circumference, and the other 


in 47-14 the 8 Circumference; 
then 
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66 The Uſe of the Line of Numbers, | 
then the ſame extent laid from 10 the 
fixed Diameter, ſhall reach to 15 the 


Diameter required for a Circle of 


47.14 Circumference. 
2. Alſo the ſame extent laid from 


8. 862 the fixed ſide. of the Square- [ 
equal, ſhall reach the ſame way to 


13. 30 the ſide of the Square-equal re- 
quired. 

3. Alſo the ſame extent laid the 
ſame way from 7. 071, ſhall reach to 


10. 61, the ſide of the Square within 
in a Circle of 15 inches Diameter re- 


_ 

The ſame extent from 31. 416 
the} fixed Circumference, to 47. 14 the 
given Circumference, being twice re- 


peated the ſame way from 78. 538, 


the fixed Area for lo inches Diameter 
ſhall reach to 176 inches and 5 tenths, 
the Area of a Circle of 47. 14 inches 
about. | 
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PR OB. X. 


The Area of any Circle being given, to 
Find the Diameter, Circumference, 
Square- equal, or the ſide of the Square 
within required. 


The exact middle, or balf-diſtance 
meaſured on the Line of Numbers, 
betwixt the fixed Area 78. 538 and 


the given Area, ſhall reach from the 


fixed Diameter to the enquired Dia- 
meter; and from the fixed Circum- 
ference to the enquired Circumference, 
and from the ſides of the fixed Square- 
equal or within, to the enquired ſides 
of the Squares-equal or within. 
Examp. Let the given Area be 176 
inches 2. | 
The exact middle between 78. 538 
the fixed Area, for a Circle of 10 


Inches Diameter, and 176 inches and 


7 tenths the given Area, meaſured on 
a Line of Numbers. 
1. Then that extent laid the ſame 


way from 10 the fixed Diameter, 


reaches to15 the enquired Diameter. 
45 Alſo 
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2. Alſo the ſame extent laid the 
ſame way from 3 1. 416 the fixed Cir- 
cumference, gives 47. 14 the Circum- 
ference fequire. 

3. Alſo the ſame extent laid the 
ſame way from 8. 862 the fixed fide 


of the Square-equal, reaches to 13.30, 


the ſide of the Square- equal re- 
quired. 3 

4. Laſtly, The ſame extent laid 
the ſame way from 5.071 the fixed 
number for the ſide of the Square 


within, ſhall reach to 10.61 the ſide 
of the Square within required for a 
Circle whoſe Area is 176 inches and 
7 tenths. | | 


PROB. xt 
Having the Area of any Circle, to find 
the fide of a Square-equal to it. 
The Square-root of the given Area 


(found by Prob. 12. of the 11th Chap - 


ter) is always the ſide of the Square- 
equal to the Circles Area given; thus 
the Square- root of a Circle whoſe 


Area is 144 is 12, the Square- root 


of 144. 
PRO B. 


8 a mas 
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| P RO B. XII. 
To find the Content of a Circle two ways, 


_ Multiply the Diameter by it ſelf, 
and multiply that product by 11, 
and divide this laſt product by 14, 
and the Quotient ſhall be the Con- © 
tent required. 8 : 

Or elſe multiply half the Diameter 
and half the Circumference together, 
and the Product is the Content re- 
quired. FE 


PRO B. XIII. 


How to meaſure a Circle, a Semicircle, 
or a quarter of a Circle, or any part 
that goeth to the Centre of the ſup- 
poſed Circle. 
TDi for à Circle. | 
Take half the Diameter and balf 
the Circumference, and meaſure it 
then as an Oblong Square; for the 
half Circle take half the Diameter 
and half the Semicircumference, and 
do-likewiſe. Thirdly, for the quar- 


ter of a Circle, take half the Arch of 
| N that 
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that quarter, and the Radius or Semi- 
diameter of the whole Circle, and 
work as you would do with an oblong- 
ſquare piece, and you ſhall have your 
delire. | 


BB) © pn as «a 


PRO B. XIV. 
How to meg ſure a Triangle. 
Take half the Baſe, and the whole 
Perpendicular, and work with them 
two as if it were an oblong-ſquare 
| figure, or you may take the whole 


Baſe, and half the Perpendicular. 

: Or, by the Line of Numbers, the 

extent from 2 to the Baſe ſhall reach 
from the Perpendicylar to the Con- 


F +» 
— — 
3 —— . mma. — — mn — 
os 5 2 ' 


tent. : | 
© PROB. XV. 
' How to meaſure a Rhombus, or 4 
Rhomboides. 


A Rhombus is a Diamond like 
figure, as a quarry of Glaſs is, con- 
taining four equal ſides, and two equal 7 
Oppoſite angles: but a Rhomboides is 

- figure made of two equal oppoſite 
ſides, and two equal oppoſite angles : 0 
5 An 


1 
; 


And to meaſure them, you muſt take 


any one ſide, and the neareſt diſtance 
from that ſide to its oppoſite fide for 
the other ſide, and then reckon it as 


an oblong-ſquare. 
PROB. XVI. 
How to meaſure a Trapezium, 
A Trapezium iSFhigure compre- 


hended of four unequal ſides, and of 


four unequal angles ; and before you 
can meaſure it, you muſt reduce it into 
two Triangles, by drawing a line from 
any two oppoſite corners, then deal 
with it as two Triangles ; or you may 
ſave ſome work thus, the line you 
draw from corner to corner will be 
the common Baſe to both Triangles z 
then ſay, as 1 is to half the Perpen- 
diculars of both the Triangles put 
together, ſo the whole Baſe to the 
| PROB. XVII. - 

How to meaſure a many-ſided irregular 
figure, or Polygon. | 


| You muſt reduce it into Triangles = 


or to Trapeziums, by drawing of lines 
| from 


The Uſe of the Line of Numbers, 
from convenient oppoſite corners; and 


then the work is all one with that of 
the laſt Problem. | 


PRO B. XVIII. 


Hom to meaſure a many. ſided regular q 


figure, commonly calld a Regular 
Polygon. 
Meaſure all the ſides, and take the 


half of the ſumm of them for one ſide 
of a ſquare, and the neareſt diſtance 
from the centre of the Polygon to the 


middle of one of the ſides for the 


other ſide of a ſquare; and with them 


two numbers work as if it were a 


ſquare-oblong figure, and it will give 
the content of the Polygon deſired. 


PRO B. XIX. 


How to reduce. Feet into Yards, Elli, 
or other Parts, 


- Firſt for Yards, If 9 Foot make 
1 Yard, how many ſhall 36 Foot 


make ? 
The extent from 9 to 2 will reach 


from 36 to 4, for ſo many Yards is 


36 Foot. But if you were to meaſure 
| any 


N 1g fey tat fn, 6a ſn A a«aS Ha ..c_ cc oc co ma . Tc. ..TlT 
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in meaſuring any Superficia' Meaſure. 3 
any quantity by the Yard, as the 
Plaiſtering or Painting of a Houſe, 
then I would adviſe you to have a Yard 


| to be divided into a 100 parts 


(which is as near as commonly Work- 
men go to, or elſe into 1000, if you 
do require more exactneſs) and mea- 
ſure all your lengths and breadths with 
that, and ſet them down thus, 2.25 
(or by 1000, thus, 2. 250) and the 
length thus 10. 60, and multiply them 


together, and the product is the true 


content of that long ſquare : The like 
holds for Ells, or Poles, Furlongs, or 
any other kind of meaſure. Again, 
for a Yard in length; If 3 Foot make 


1 Yard, then what ſhall 30 make? It 
maketh 10: Or the contrary, If 10 
yards make 30 foot, what ſhall 2 make? 

The extent from 1o to 12 will reach 


from 30 to 36 Foot; but if it be given 
in Feet or Inches, then ſay, as 9 to 
the breadth, ſo is the length in Feet 
and Inches (or Decimal Parts) to the 
Content in Yards required. 


Ne 
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C H A p. IV. 


The Uſe of the Line of Numbers, in 
meaſuring of A 9 Perches and 


Acres, 


PROB. . 


Having the breadth and length of an 
Oblong Superficies given in Perches, to 
find the Content in Perches. 


S one Perch to the breadth in 
Perches, ſo the length in Perches 
to the content in Perches. 
Examp. As 1 is to 30, ſo is 183 to 
5490 perches. 
FA 03; H. 


Having the length and breadth in Perches, 
to find the Content in ſquare Acres. 


As 160 to the breadth in perches, 
ſo is the length in Perches to the con- 
tent in Acres. 

As 


| content in Acres. 


The Uſe of the Line of Numbers, &c. 23 
As 160 unto 30, ſo is 183 to 34- 31 
(in Acres and 100 Parts. / 


PRO B. III. 


5 A the length and breadth of an oblong 
Super ficies given in Chains, to find the 
content in Acres, 


It being troubleſome to divide the 
content in Perches by 160, we may 
meaſure the length and breadth by 
Chains, each Chain being four Perches 
in length, and divided into a hun- 
dred links, then the work will be 
more eaſie in Arithmetick or by the 
Rule; for as 10: to the breadth in 
Chains, ſo the length in Chains to the 


 Examp. As Io to 7.50, ſo is 
45.75 to 34.81 (100 parts of an 

Acre.) f 
PX OB. IV. 


Having the 0% and Perpendicular of 4 
Triangle given in Perches, to find the 
content in fcres. 


If the Perpendicular go for eb 
2 and the whole Baſe for the 
D - breadth, 
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| breadth, then you muſt take half of 
the oblong for the content of the 
triangle, by the Second Problem, as 1 60 
to 30, ſo is 183 to 34.31; or elſe, 
without halfing, ſay, As 320 to the 
Perpendicular, ſo is the Baſe to the 
content in Acres; As 3 20 unto 30, ſo 
Is 183 to 17.15. | 

Having the Perpendicular and Baſe given 

in Chains, to find the content in Acres. 

As 20 to the Perpendicular, ſo is 
the Baſe to the content in Acres. 

As 20 to 7.50, ſo is 45.75 to 
17. 15 parts. | 
PROB. VI. 


Having the content of a Superficies after 
one kind of Perch, to find the content 
of the ſame $ per ficies according to ano- 
ther kind of Perch. 


Ass the length of the ſecond Perch 
is to the firſt, ſo is the content in 
Acres to a fourth number, and that 

fourth number to the content in Acres 


required. * a Superficies be 
meaſured 


in meaſuring᷑ any Super fictal Meaſure. 77. 
meaſured with a Chain 66 feet, or 
with a Perch of 162, and it contains 
34.31, and it be demanded how many 
Acres it would contain if it were mea- 

ſured with a Perc of 18 foot. Theſe 

kind of Proportions are to be wrought _ 

by the Backward Rule of Three, after 
a duplicated proportion : wherefore 
I extend the Compaſles from 16.5 
unto 18.0; and the ſame extent doth 
reach backward, firſt from 34.31 to 
31.45, and then from 31.45 tO 28. 84 
the content in thoſe larger Acres of 
18 foot to a Perch. | 


Having the plot of a Field with the con- 
tent in Acres, to find the Scale by 
which it was plotted. 


Suppoſe a Plain contained 34 Acres 
31 Centeſms, if I ſhould meaſure it 
with a Scale of 10 in an inch, the 
length ſhould be 38 Chains and 12 
Centeſms, and the breadth 6 Chains 
and 25 Centeſms; and the content, 
according to that dimenſion, would, 
by the III“ Problem of this Chapter, be 

| J 


—— 
P 
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found to be 23. 82, whereas it ſhould 

be 34-31 ; therefore to gain the 
truth, 1 divide the diſtance between 
23.82 and 34.37 into two equal parts, 
then ſetting one point of the Com- 
Paſſes upon lo, the ſuppoſed true 


Scale, I find the other to extend to 12, 


which is the length of the Scale re- 
quired. | 
PRO B. VIII. 


Having the length of the Oblong, to find | 


the breadth of the Acre, 
As the length in perches to 160, ſo 


is one Acre to the breadth in Perches. 


As 40 to 160, ſo is 1 to 4. Again, 
As 50 to 160, ſo is 1 to 3. 20, ſo is 
2 to 6.40; or again, if you meaſure 
by Chains, As the length in Chains 


to 10, ſo is 1 Acre to his breadth'in 


Chains ; - as 12.50 unto lo, ſo 1 to 
o. 803 'or if the length be meaſured 
by Foot-meaſure, then as the length 
in Feet unto 43560, ſo is 1 Acre to 
his breadth in Foot-meaſure. 

So the length of the Oblong being 


792 28 the breadth of 1 Acre 12 
- 


in meaſuring any Super ficial Meaſure. 79 

be found to be 55 foot, the breadth 
of 2 Acres 110 feet. 

The Uſe of the following Table js 
to ſhew you how many Inches, Cen- 
teſms of a Chain, Feet, Yards, Paces, 
Perches, Chains, Acres there is in a. 
Mile, either long or ſquare, or con- 
ſequently any of them all, in any of 
the other that is leſs: As for Example, 
1 would know how many Inches there 
is in a long Perch ; I look on the up- 
permoſt row for Perches, and in the 
next row under I find 198 for the 
quantity of Inches in a long Perch. 
But if I would know how many 


Inches there is in a ſquare Perch, then 


look for Perch on the left hand, and 

in the Inch column you have 39204 5: 

for if you multiply 196 by 196, it will. 
produce 39224. 
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The Uſe of the Line of Numbers, & c. di 
The like is for any other number 
in the whole Table, and is of very 
good Uſe to reduce one Number into 
another, or one ſort of Meaſure into 
another as Inches into Feet, and 
Feet into Yards, and Yards into 
Perches, and Perches into Chains, . 
and Chains into Acres, and Acres into 
Miles, or the contrary, either long- 
wiſe or ſquare-wiſe, as is well known 
to them that have occaſion for theſe 
Meaſures. Thus much ſnall ſuffice for 
Superficial Meaſure, the Practice of 

which will make it plain to any ordi-. - 
wy PE. 


5 CH A P. 
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A CHAP. . 

The Uſe, of the Line of Numbers, in 
© Meaſuring any Solid Meaſure, as Tim- 

ber, Ben, or ſuch ME. 


— 


PRO B. [. 


The breadth and thickneſs of any Solid 
given, to find the ſide of a ſquare that 
Pall be equal in Area to it. 


[vide the ſpace on the Line of 
Numbers, between the breadth 
and thickneſs, into two equal parts, 
and the Compaſs- point ſhall ſtay at the 
fide of the Square-equal required. 
Examp. Art 6 inches thick, and 13 
inches broad. 
The exact middle between 6 and 
18 on a true Line of Numbers, will be 
at 10.393, Which is a Geometrical 
mean proportion between 6 and 18, 
and the ſide of a Square- equal, to a piece 
6 inches thick, and 18 inches broad; 
for 10. 393 ſquared, viz, multiplied by 
_ 10.393, 


. / : 
. 5 


The Ofe of the Line of Numbers, &c. 3 


- 10.393, produceth 108 very near, be- 
ing the product of 6 times 18. 


PROB. IL 


The ſide of the ſquare of any Solid given. 


to find how much in length makes 4 
E oot of Solid or Timber-meaſure, by 
Foot-meaſure or Inches. 


The extent. from the ſide of the: 
Fquare given in Foot-meaſure to 1, be- 
ing twice repeated or laid the ſame 
way from 1, ſhall reach to the length 
required to make a foot ſolid. 

Examp. At 2 foot and 20 parts ſquare, 
how muchin length makes one foot ſolid, 

The- extent from 2. 20 to 1 being 
laid or extended twice the ſame way 
from 1, will ſtay at o. 206 5, the true 
length to make a foot ſolid. 


For 2. 20 the ſide of the ſquare, 


multiplied by it ſelf, is 4. 84; then 
+ 24 multiplied by 206 5, the product. 


ſolid. 


cles ſquare to 12 being twice re- 
peated 


IS. 999. 49, which iS near one foot | 


2. If the ſide of the ſquare be given 
in inches, then the extent from the 


— — ö—D—¹ῳ]ä 
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peated the ſame way from 12, ſhall 
reach to the inches long to make | 

- One foot. 2 
| __ _ Examp. At 15 inches ſquare. 

Set one point in 15, and the other 
in 12, the ſame extent laid twice the' 
ſame way from 12, ſhall reach to 7 
inches 68 parts, the true length to 
make one foot ſolid. For 15 inches 
ſquared is 225. 

Then 225 multiplied by 7. 68, pro- | 
duceth 1728, the cube-inches in a 
foot ſolid. | 

3. For ſmall Timber work thus : 

The extent from the inches ſquare to 
12 being laid twice the ſame way from 
1, ſhall reach to the feet and parts in 
length to make one foot ſolid. 

Examp. At 3 inches and + ſquare. 

The extent from 3 inches . to 
12 being laid twice the ſame way from 
, ſhall ſtay at 11 foot 76 parts, the 
length! in feet to make a foot ſolid. 

For 3 ; ſquared is 12. 25; which 
multiplied by 11 foot 76 parts, pro- 
duceth 144, the number of long inches 
in a foot old 3 v for 44 pieces a foot 


long, 


in meaſuring any Solid Meaſure, 8g | 


long, and r inch ſquare, is a true ſolid 
foot, or 1728 cube inches 


R O B. III. 
The breadth and thickneſs of any Solid 


iven in Inches or Foot-meaſure, to find 
the length of one foot ſolid. | 


1, The extent from 12 to the 
breadth in inches, ſhall reach from the 
depth in inches to a fourth. | 

2. The extent from that fourth 
number to 12 laid the ſame way from 
12, ſhall reach to the inches long to 
make one foot tolid. 
Exam. At 20 inches broad, and 9g 


inches thick, how many inches long I 


males one foot ? 


The extent from 12 to 9 the 
1 thick, being laid the ſame way 
from 20 the inches broad » Bives 14. 98 
a fourth number. 8 
2. The extent from 14. 98 to 12 
being laid the ſame way from 12, gives 
9 inches and 60 parts, the length to 
make one foot ſolid. 
But for ſmall Timber work thus: 
1. The extent from 1 to the 
breadth, 
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breadth, ſhall reach from the depth to 
a fourth. 

2. The nem from that fourth 
number to 12, laid the ſame way from 
12, gives the length in feet and parts 


do make one foot ſolid. 


Examp. At 3 inches thick, and 5 
inches broad. 

The extent from I to 3 the 
thickneſs,” laid the fame way from 
5 inches the breadth, reaches to to 14. 
95 a fourth. 

2. The extent from 14. 95 the 
fourth to 12, being laid the ſame way 
from 12, gives 9 foot 60 parts, the 
length in feet, to make one foot ſolid. 

For the product of 20 multiplied 
by 9 is 180, and 180 multiplied by 
9 inches 6 tenths, will produce 1758 
the cube inches in one foot. 
So alſo for the ſmall piece : 


The 3 inches multiplied by 5 is 15 


then 15 multiplied by 9 foot 60 parts, 
will produce 144, as before, the _ 
inches in a Nr ſolid... _ 
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PROB IV. 


1. At any ſquarenſs, or breadth and 
thickne = given, to . how much i is in 
a foot long. 


The extent from 12 to the inches 
ſquare, laid the ſame way from the 
inches ſquare, gives the quantity | in 
one foot long. | 
Examp. At 4 inches ſquare. 

Set one point of the Compaſſes in 
12, and the other point in 4; the 
{ame extent laid the ſame way from 4 
the inches ſquare, gives 1 inch and 33 
parts, the quantity in 1 foot long. 

Which being multiplied by the 
length of the Tree, gives the near 
true content. 

2. If the Timber is not ſquare, then 
thus: 

The extent from 12 to the breath? 
ſhall reach the ſame way from the 
depth or thickneſs to the quanpaty” in 
one foot long. 

Examp. At 14 inches broad, and 8 

inches thick. 

The extent from 12 to 14 inches the 

breadth, 


z 


ere 
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'1 i | breadth, ſhall reach the ſame way from 
Zi the inches thick, to 9 inches and 33 
(| parts, the quantity or content in one 
| " foot long. 
1 I ben if the Tree be 20 foot long, 
[| 20 times ſo much is 15 foot 7 inches , 
the true content. | \ 
PROB. v. (being moſt uſed. ) 
| 
| 
| 


qi The ſide of the ſquare given in inches, and 

= the length in feet, to find the content in 
Piet and parts required. | 
WW The extent of the Compaſſes obs | 
"i 12 to the inches ſquare, being twice re- 
preated the fame way from the length, 
gives the true content of the Tree 
required. 

il Examp. At 15 inches ſquare, * 20. 
4 g | foot long, how much Timber is there? 

| Set one point in 12, and extend the 
Wt other to 15, the inches ſquare. 

Then the ſame extent laid twice the 
| _ ſame way from 20 the feet long, ſhall 


| reach to 31 foot 3 inches, the true con- 
fy tent required. 

1 For 15 inches, or 1 foot 3 inches 
= ſquared (or multiplied by it in is 
_ | 1. 0. 92 
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1, 6.9, or 1 foot 6 inches 2, and 


20 times ſo much is 3 1 foot 3 Inches. 


PROB. vn. 


The breadth and thickneſs of ny piece 
given in inches, and the length in feet, 


to find the ſolid content in hr 


1. The extent from 2 tothe breadth 


in inches, laid the ſame way from the 


depth in inches, gives a fourth num- 


ber. 


2. The extent from that fourth 


number to 12 ſhall reach the ſame 


way from the length to the content 
required. 
Examp. At 8 inches thick, and 13 
inches broad, and 19 foot long, what 
is the ſolid content in feet. 
1. The extent of the Compaſſes 


from 12 to 8 inches the thickneſs, 


being laid the ſame way from 13 
inches the breadth, ſhall reach to 


8. 66 a fourth. 


2, The extent from 12 to that 


fourth, being laid the ſame way from 


19 foot the length, gives 13 foot * 
or 
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(or near 9 inches) the true content in 
feet and parts. „„ 
For 8 inches the thickneſs, multi- 


plied by 1 foot 1 inch the breadth, is 


o F. 8 inc. 8. 12 pts. then 19 foot the 


length, multiplied by o f. 8 inc. 8. I2, 


makes 13 foot, 8 inches, and 8. 12, 


the exact content of a piece 8 inches 


thick, 13 inches broad, and 19 foot 
. „„ 
PRO B. VII. 


The length, breadth and depth of any 
ſolid given in inches, to find the ſolid 


content in cube inches, 
1. The extent from 1 to the breadth 


in inches, being laid the ſame way 


from the depth in inches, ſhall reach 


to a fourth. 


2. The extent from i to that fourth, 


hall reach the ſame way from the 


length in inches to the content in cube- 
inches required. | 


Examp. At ꝗ inches thick, 15 inches. 


broad, and 40 inches long. 
1. Set one point of the Compaſſes 


in 1, and the other in 9 the inches 


thick, 


e 


* 


way from the depth in feet a 


in meaſuring any Solid Meaſure, 
thick, then the ſame extent laid © | 
ſame way from 15 the breadth in 
inches, gives 13.50 a fourth. 
2. Then the extent from 1 to 13.50 
the fourth, laid the ſame way from 
40 the length i in inches, gives 5400 the 
content in inches. | 

For 9 multiplied by 15 is 13 5, and 

135 multiplied by 40, is 5400. 


PRO B. VIII. 


The length, breadth and depth of a great 
ſolid given in feet and decimals, or 
In feet and inches, to find the content 

in feet and parts. 


1. The extent from 1 to the breadth 


e ſame 
parts 


in feet and parts, ſhall reach 


to a. fourth. 
2. The extent from 1 to that fourth 


being laid the ſame way from the 


length in feet and parts, ſhall reach to 

the content in feet and decimal parts 

required. 
Examp. Suppoſe 4 Ciftern be 3 foot 
75 parts (or 3 foot 9 * _— 
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and 4 foot 50 parts (or 4 foot 6 
inches) deep, and 7 foot 66 parts, 
or 8 inches long, how many Jus 
feet will it hold? 

1. The extent from 1 to 3.75 being 
laid the ſame way from 4. 5o gives 
16. 875 for a fourth. 

2. The extent from 1 to 16. 875 the 

fourth, being laid the ſame way from 

7. 666 the length, gives 129 foot 

3637 parts, or 4 inches and 3. 

For 3.75 multiplied by 4. 5, gives 
16. 875 the fourth; then 16. 875 mul- 


tiplied by 7. 60 the length, gives 129 
foot, 364 parts, or 4 inches and 33, 
which you may reduce by a look of 


your eye on inches and foot- meaſure 
laid wolf by the other on your Rule. 
Every 6 Foot is a full Beer 
Barrel; therefore 129 foot i is 14 Bar- 
rels and 
Noöte alſo, If the ſpace on the Line 
of Numbers between every figure is di- 
vided into 12 proportional parts by 
ſmall pricks, they will repreſent inches, 
and be very ready in uſe, for any 
2 


rn tk. wm at 


(93) 
3 Ai 9 
ö HA p. VI. | 


To meaſure Round Timber, by having the 
Diameter given in Foot-meaſure, or 
Inches, and the Length in Feet. 


—— 


RO B. I. 
At am Diameter given in inches, to find 


| foot ſolid. 
8 HE extent from the Diameter in 
- inches to 13.54 (the Diameter 


9M when 1 foot long makes 1 foot of Time 
2.0 ber) being laid twice the ſame way 
from 12, ſhall reach to the inches in 
ce length to make 1 foot. 
Examp. At ſo inches Diameter. 
The extent from 10 to 13. 54 being 
- | laid twice the ſame way from 12, 
gives 22 inches, the length to make 
© | 1 foot ſolid. | 
j For 58. 54 the Area of a Circle of 10 
inches diameter, multiplied by 22, 
„ produceth 1728, the cube · inches in 
1 1 woot ſolid. . 


PROB. 


how many inches in length will make one 
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7 * 


P RO B. II. 


Tube Diameter given in foot- meaſure, to 
find how much in length make one foot 


ſolid. 
The extent from the 7 IS in 


foot-meaſure to 1. 128 (the Diameter 


in foot-meaſure, when one foot long 
makes 1 foot) being laid twice the 


ſame way from 1, gives the length in 
foot · meaſure to make 1 foot ſolid at 


that given Diameter. 
Examp. At o. 833 Diameter, how much 
in length makes 1 foot ſolid, 
The extent from 0.833 the given 


Diameter to 1.128, laid twice the 
ame way from r, gives 1.833 the 
near length in foot-meaſure to make 
1 foot ſolid. _ 
For 54.56 the Area of a Circle whoſe 
diameter is 0. 833 being multiplied by 


1. 833, the product is 1000.045, the 


decimals 3 in 1 foot ſolid. 


PRO B. III. 


T, he diameter given in inches, 10 find how 
much is in 1 foot long. 


The extent from 13. 54 to the dia- 


meter 


in meaſuring am Solid Meaſure. 


meter in inches given, being twice "aa : 


peated from 12, ſhall reach to the inches 
of Timber contained in one foot long. 
Or the ſame extent laid twice the 
ſame way from 1, will reach to the 
feet and inches contained in one foot 
long. 

Examp. At 8 inches diameter, how 

much is in one foot long. 

Set one point of the Compaſſes in 
13.54» and open the other to 8, the 
given diameter in inches. 5 
hen the ſame extent laid twice the 

fame way from 12, gives 41 inches + 
the long inches of Timber in one foot 
long, 144 being one foot. Or the ſame 
extent laid twice the ſame way from 1, 
reaches to o. 348, 1000 being 1 foot. 

Then o. 348 multiplied by the 
length of the Tree in feet, gives the 
true content. 

Examp. At 15 inches diameter, and 

20 foot long. 

The extent from 13.54 to 15 being 
hid twice the ſame way from 12, gives 
14 inches 66 parts; or laid twice from 
| 7, gives 1 foot 223. 

Then 


—— 
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Then 20 times ſo much is 24 foot 


$56 parts, or 6 inches 5. 
Alſo 20 times 14.66 inches, is 293.20 

inches, 12 being 1 foot, which divided 

by 12, makes 24 foot near 7 inches. 


PROD. Iv. 


The diameter in inches being given of any 


Tree or Cylinder, and the length in feet, 
to find the content in feet. 1 
The extent from 13. 54 to the dia- 

meter in inches, being laid twice the 
ſame way from the length, gives the 
content in feet. 
Examp. At 15 inches diameter, and 

A | 

The extent from 13. 54 to 15 be- 
ing laid twice the ſame way from 20, 
gives 24 foot and 42 parts, the con- 
tent in feet. | 

. Note, That right againſt 42 in feet- 


meaſure is; inches in the inch-meaſure. | 


For the Area of a Circle 1 5 inches dia- 
meter is 177,and 20 times this1s 3 540, 
Which divided by 144, hath 24 foot 
84 cube-inches a Quotient (for 7 inches 
the near content.) 
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PRO B. v. 
The diameter given in inches, and the 


length in inches, to find the content in 
inches. 


The extent from 1.128 to the diame- 
ter in inches being laid twice the ſame 
way from the length in inches, gives 
the true content in cube- inches. | 

Examp. A Well, or « Tub of 40 inches 

diameter, and Fo inches deep. 

The extent from 1. 128 to 40 the 
inches diameter, being laid twice the 


ſame way from 50 the length in inches, 
gives 62.900 inches, the near content 


in cube- inches. 
Or the extent from 1. 128 to 3 foot 


33 parts (or à inches) the given diame- 


ter laid twice from 4 foot 166 (or 4 


foot 2 inches) gives 36 foot 40 parts, 


the content in feet and parts. 1 
For 36 times 1728 inches is 62208 


inches; then 692 inches in the 40 parts 


over being added, makes 62900 the 
cube · inches in that Cylinder. 


E p R OB. 
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PO 


Having the Circumference given in inches, 
to find how many inches long makes one 
Foot, or how many feet and parts long. 


The extent from the Circumference | 


(or girt) about any Cylinder given in 
inches, to 42. 54 (the inches about, 
when one foot long makes one foot 
folid) the ſame extent laid twice the 
ſame way from 12, reaches to the 
inches long, to make one foot ſolid 
meaſure. . : 
And the ſame extent laid twice the 
ſame way from 1, gives the feet long 
to make one foot ſolid. 
Examp. Suppoſe a Tree be 30 inches 4. 
bout, hom many inches, or feet and inches 
long, makes one foot ſolid meaſure. 
Ĩhbe extent from 30 inches the girt, 
to 42. 54 laid twice the ſame way from 


12, gives 24 inches , the inches long '4 


to make on foot. 

Alſo the ſame extent laid twice the 
ſame way from 1, gives 2 foot or, or 
rer part, the length in feet and parts 
to make I foot. 


For 
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For 71.7 the Area of a Circle of 


30 inches about, being multiplied by 
8 produceth 1728, the cube- 
inches in a foot ſolid. | 


„„ „ 


Tybe Girt of any Cylinder given in inches, 
to find how many inches (or feet and 
inches is in one foot long. 


The extent from 42. 54 to the eirt 


in inches, laid twice the ſame way \ 
from 12, gives the number of inehes 


in one foot long. 
Or the ſame extent laid 65100 from 


I the ſame way, gives the feet and 


parts in a foot long. 
Examp. At 40 inches about. 
The extent from 40 the inches about 
to 42. 54, being laid twice the ſame 
way from 12, gives 13 inches and 63 
parts, the content of one foot long. 
Or the ſame extent laid twice the 
ſame way from 1, gives 1 foot, and 
136 parts of 1000, the quantity in 
feet and parts in one foot long; which 
136 parts is 1 inch, 6 tenths and a 
| half, as is is ſeen preſently by the inches 
| Sp and 


: 
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and foot · meaſure laid together on your 
Two- foot Rule. 

Then this 13 inches 63 parts ti 
plied by the length of the Tree, gives 


the true content. 


p R O B. VIII. 


The Circumſerence or Girt given in 
inches, and the length in feet, to find the 
content of any Cylinder in feet and parts, 


The extent from 42.54 to the 
inches about, being laid twice the ſame 


E way from the length in feet, gives the 


content in ſolid feet required. | 
Examp. At 36 inches about, and 30 
foot long. | 
The extent from 4.3. 54 to 36 the 
inches girt, being laid twice the ſame 
way from 30 the feet long, gives 21 
foot and a half, the near content in 
ſolid Feet. 
For the Area of a Circle 36 inches 
about, is 133. 1 inches; which mul- 
| tiplied by 30 the length of the Cylin- 
der in feet, gives 3093; which ſumm 
divided by 144, produceth 21 foot 


69 cube-inches, the near content. 
PROB. 


in mea ſuring any Solid Meaſure. 101 
N 
Hlaving the Girt and length given in foot- 
. neaſure, to find the content in feet. 
The extent from 3. 545 (the feet, 
and 100 parts about, when one foot 
long makes 1 foot of Timber) to the | 
Girt in feet and parts. . | I 
The ſame extent laid twice from 
o length in feet, gives the content in 
cet. wm 
Examp. A Brewer's Tun of 20 foot 
about, and 4 foot and + deep, how 
many ſolid feet is it? 1 
The extent from 3. 545 to 20, ſhall 
reach the ſame way at two turnings 
from 4 foot and + to 143 foot and 
Io parts, the ſolid content in feet: and 
6 foot being a full Beer- barrel, it con- 
tains 24 barrels, Beer- meaſure. 35 
For 31 foot 8 parts, the Area of a- 
Circle of 20 foot about, being multi- - | 
plied by 4 foot 5 parts the depth, gives 
143 foot and ten parts, as before. 
PRO B. X. 5 
Having the Girt in inches, and the © 
length of a Cylinder given in jrctes, 
| ”"K 3 to 
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to find the ſolid content in cube- 
inches. 


The extent from 3.545 to the Girt 


in inches, being twice repeated the 
ſame way from the length in inches, 
gives the content in inches. 
Examp. At 48 inches about, and 24 
inc hes in 3 hom many cube. inches 
30 Ye 09 2 
The extent from 3.545 to 48 the 
inches girt, being twice repeated from 
24 the length in inches, gives 4398 
the content in ſolid inches. 
For 183. 2 the Area of a Circle of 
48 inches about, multiplied by 24 the 
inches deep, produceth 4397 the near 
content as before. 

To inſure you the number of places, 
the Print 11 times repeated, doth cer- 
tainly direct you, 

| PRO B. XI. 


It being an ordinary way in Mea- 
ſuring of round Timber, ſuch as Oak, 
Elm, Beech, Pear-tree, and the | ike, 
(which is ſometimes very rugged, 


uneven, and knotty) to take a ar 
and 


in meaſuring any Solid Meaſure. 103; 
and girt about the middle of it, and 
then to take the fourth part of that 
for the ſide of a Square-equal to that 
Circumference : but this meaſure is not 
exact, but more than it ſhould be. 
But either becauſe of allowance for the 
faults aboveſaid, or for ignorance, 
the cuſtom is ſtill uſed z and Men com- 

monly think themſelves wrong'd, if 
they have not ſuch meaſure. There- 
fore J have fitted you with a Propor- 
tion for it, both for Diameter and 
Cireumference. | 
: And firſt for Diameter. 
The Diameter given in inches, and the 
length in feet, to find the content. 
2s 1.526 to the diameter, ſo is the 
length to a fourth, and that fourth to 
the content in feet, according to the 

rate aboveſaid, | . 
The extent from 1. 5 26 to 9. 53 

being twice repeated from 8, ſhall 

reach to 3. 12, the content. 
WWW 

Having the Circumference in inches, to 

find the content in the above ſaid ma- 


ſure. ; 
„„ 0” 4 | 
E 4... As 
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As 48 to the inches abvut, ſo is the 
length to a fourth number, and that 
fourth to the content. - The extent 
from 48 to 30 being twice repeated 
from 8 ſhall fall upon 3. 12, the con- 
tent required. 
e XIII. 


How to meaſure Taper Timber, that is, 
bigger at one end than at the other. 


The uſual way for doing of this, is 
to take the Circumference of the mid- 


3 dle or mean bignels ; but a more exact 


way, is, to find the content of the Baſe 
of both ends, and add them together ; 


and then to take the half for the mean, 


which multiplied by the length, ſhall 
give you the true content. , 
Examp. A round Pillar is to be mea- 
ſured, whoſe diameter at one end is 
20 inches, at the other end it is 32 
inches diameter, and in length 16 foot 
(or 192 inches, ) the content of the 
little end is 314. 286, the Area or 
content of the greater end is 773. 142 3 
which put together, make 1087. 428, 
$437 14 multiplied by I [92 


in nt ſuring any Solid Meaſure. 1o 
the length, gives 104393. 143 cubical 
inches; which reduced into feet, is 
60 feet and 713 cubical inches for the 
ſolid content of the Pillar. 

P ROB. XIV. 

To meaſure a Cone, ſuch as is « Spire of 
4 Steeple, or the like, by having the 
Height and Diameter of the Baſe. 


Examp. Let a Cone be to be mea- 

ſured whoſe Baſe is 10 foot, and the 
height thereof 12 foot, the content of 
the, Baſe will be found by the XIVth - 
Problem of Superficial Meaſure, to be 
78. 54.: Then this 78. 54 multiplied” 
by 4 a third part of 12, the perpendi- 
cular or height of the Cone will give 
314. 4 for the content of the Cone re- 
quired. By the Numbers work thus; 
The extent from 1 to will reach from 
78. 54 to 314. 4. But becauſe there 
may be ſome trouble in getting the true 


perpendicular of a Cone, which is its 


height, take this Rule: Firſt, take 
half the diameter, and multiply it in 
it ſelf, which here is 25; then mea« 
{ure the fide of the Cone 13, and 

Dojo, E 5 multiply 
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multiply that by it ſelf, which is here 
169, from which take the ſquare of 


| half the Baſe, which is 25, your firſt 


number found, and the remain is 144, 
the Square-root of which is the height 


of the Cone, or length of the Perpen- 


dicular. | 
PROB. XV. © 

To meaſure a Globe or Sphere Arith- 
_  meticaly, — | 

Cube the Diameter, then multiply 


that by 11, and divide by 21, gives 


you the true ſolid content. Let a 
Sphere be to be meaſured whoſe Axis 
or Diameter is 14 ; that multiplied 


dy it (elf, gives 196; and 196 again 


by 14, gives 2744; this multiplied 
by 11, gives 30184 ; and this laſt 


divided by 21, gives 1437-67 for the 


content of the Sphere whoſe Diameter 
is 14. But more briefly, by the Num- 
bers thus; the extent from 1 to the 
Axis being twice repeated from 3. 142, 


will reach to the ſuperficial content, 


that is, the ſuperficies round about. 
But if the ſame extent from 1 to the 
| f Axis 


"© 
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Axis be thrice repeated from 5238, it 


will reach to the ſolid content; as 1 

to 14, ſo 3. 142 to 617 being twice 
repeated; as i to 14, ſo 5278 to 1437 
being thrice repeated. As for many-- 
ſided figures, if they have length, 

you have ſufficient for them in the - 
Chapter of Superficial Meaſure, to find 
the Baſe z and then the Baſe multiplied - 
by the Length, giveth the content. . 
But as for figures of roundiſh form, 
they coming very ſeldom in uſe, I ſhall 
not in this place trouble you with - 


them ; for they may be reduced to - - ö 


Spheres, or Cones, or Triangles, or 
Cubes, and then meaſured by thoſe 


Problems accordingly. And ſo much; 


for the Menſuration of Solias. 


2 


* 


Tue Iſe of the Ling of Numbers in Que- 
ſtions that concern Military Orders. 


n 


PRO B. I 
Any number of Soldiers being propoundeds, to 
order them into a ſquare Battle of Men. 


Ind by the XII“ Problem of the 
IId Chapter, the Square-root of 

the Number given; for ſo much as 
that Root ſhall be, ſo many Soldiers 
ought you to place in Rank, and ſo 
many likewiſe in File, to make a ſquare 


Battle of Men. | 


Examp. Let it be required to order 


625 Soldiers into a ſquare Battle of 
Men; the ſquare-root of that number 


is 25; Wherefore you are to place 25 


in Rank, and as many in File; for 


Fractions in this practice are not con- 
ſiderable: For had there been but 3 


leſs, there would have been but 24 in 


Rank and Flle, „ 
PRO. 
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+, £43. 


Any number of Soldiers being propounded, 


to order them ints a Double Battle of 
Men; that is, which may have twice 
as many in Rank as File. 


Find out the ſquare-root of half 
the number given, for that root is the 
number of Men to be placed in file, and 
twice as many to be placed in rank, to 
make up a double Battle of Men, 

Examp. Let 1368 Soldiers be pro- 
pounded to be put in that order : I find 
by the 12 aforeſaid, that 26, Cc. is the 


: ſquare- root of 684 (half the number 


propounded ; ) and therefore con- 
clude, that 52 oughtto be in rank, and 
26 in file, to order ſo many Soldiers 
into a double Battle of Men. 


p RO B. III. 


An number of Soldiers being propounded, 


to order them into a Quadruple Battle 
of Men; that is, four times ſo many in 
Rank as File. 
Here the $quare-root of the fourth 
part of the number — wi 
N We. NEW 


| 
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ſhew the number to be placed in File, 


and four times ſo many are to be 
placed in Rank. | 


So 2048 being divided by 4, the 
quotient is 512, whoſe root is 22 (6); 


and ſo manyare to be placed in file, and 


88 in rank, being 4 times 22, Cc. 
PRO B. Iv. | 


Any number of Soldiers being given, toge- 


ther with their diſtances in Rank and 
File, to order them into a Square Bat- 
tle of Ground. 
Extend the Compaſſes from the di- 
ſtance in File to the diſtance in Rank ; 
this done, that extent applied the 


| ſame way from the number of Soldiers 
propounded, will eauſe the moveable 
point to fall upon a fourth number, 


whoſe ſquare-root is the number of 
Men to be placed in File ; by which, if 


vou divide the whole number of Sol- 


diers, the quotient will ſhew the num 
ber of Men to be placed in Rank. 5 
Examp. 2500 Men are propounded 


to be ordered in a Square Battle of 
Ground, in ſuch ſort that their di- 
ſtance 


in Military Affair. 111 
ſtance in File being 7 foot, and their 
diſtance in Rank 3 foot, the Ground 
whereupon which they ſtand may be a 
juſt ſquare. To reſolve this Queſtion, 
Extend the Compaſſes upon the Line 
of Numbers downwards from 7 to 3, 
(then becauſe the fourth number to be 
found, will in all likelihood confiſt of 
four figures) if you apply that extent 
the ſame way from 2500 in the ſecond 
part among the ſmalleſt diviſions, the 
moveable point. will fall upon the 
fourth number you look for, whoſe 
ſquare-root is the number of Men to 
be placed in File. By which ſquare- 


root, if you divide the whole number 


of Soldiers, you have the number of 
Men to be placed in Rank. 

As 7 to3, fo 2 500 to 1072, whoſe 
biggeſt ſquare-root is 3 2; then as 32 
is to 1, ſo is 2500 to 78. 


PRO B. v. 


Ary number of Soldiers being propounded, 
#0 order them in Rank and File, accor- 
ding to the reaſon of any two numbers 
given. 


This 
A 
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This Problem is like the former ; 
for as the proportional number given 

for the File, is to that given for the 
Rank, ſo is the number of Soldiers 
toa fourth number, whole ſquare-root 
is the number of Men to be placed in 
Rank; by which if you divide the 
whole, you may have the number 
to be placed in File. 

Examp. So if 2500 Soldiers were to 
be martialled in ſuch order, that the 
number of Men to be placed-in File, 

might bear ſuch proportion to the 
number of Men to be placed in Rank, 
as 5 bears to 12, 1 ſay then, as 5 is 
to 12, ſo is 2500 to 6000. whoſe 
ſquare- root is 57 the number in Rank; 
then as 77 is to 1, ſo is 2 500 to 32, Ge. 8 
the number of Men to be placed in 


Pille. 


CHAP. Ix. 


| The Uſe of the Line of Numbers, in 8 
ſtions of Intereſt and Annuities. 


YR O B. 


in Queſtions of Imereft CC. 11 
PRO B. I. 


4 Sum of Money put out to Uſe, = 


the Intere ii forborn for a certain time, 
to know what it comes to at the end 


that time, counting Interest upon In. 


tereſt at any rate pr oponnded, 


Take the diſtance with your Com- 


paſles between 100, and the encreaſe 
of 100 l. for one Year, (which you 


muſt do very exactly) and repeat it 


ſo many times from the Principal as it 
is forborn Years, and the point of the 
Compaſſes will ſtay on the Principal 


with Intereſt, and encreaſe according 


to the rate propounded. 


1 © Examp, I deſire to know how much 


125 l. being forborn 6 Years, will be 
encreaſed according to the rate of 
61. per Cent. reckoning Intereſt upon 
Intereſt, or Compound Intereſt. 
Extend the Compaſles from 100 to 
106 ; that extent being 6 times re- 


© peated from 125, ſhall reach to 177 /. 


the Principal encreaſed with the In- 
tereſt at the term of 6 Years, at the 
rate n 


But 


— - 


- "MDs: n n 
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But if it were required for any 


number of Months ; then firſt find 


What 100 is at one Month, and then 


ſay thus, If 100 gives 105. at 1 
month, what ſhall 125 be at 6 months 


end? facit 75 5. And the work is thus: 


Firſt ſay, If 100 gives 105. at one 
months end, what ſhall 125 and it 


makes 12 5. 64. Then ſay, If 1 month 


require 125. 6 d. what ſhall 6 months 
require ? facit 75 s. that is 3 l. 15 8. 


the thing required to be found. 


PRO B. II. 


ASumm of Money being due at any time 
to come, to know what it is worth in 
Keady Money. 

This Queſtion is only: the inverſe of 
the other ; for if you take the ſpace 
between 106 and 100, and turn it back 
from the Summ propoſed as many 
times as there are years in the queſtion, 
it ſhall fall on the ſumm required. 

Examp. 'Take the diſtance between 


Jos and 100, and repeat it 6 times 


from 177, and it will at laſt fall on 
I2 7. the ſumm . 
5 PROB. 


in Intereſt and Annutties. 115 


PRO B. Ill. 


4 Yearly Rent, Penſion, or Annuity being 
forborn for a certain term of Years, to 
find what the Arrears come to, at any 
rate propounded, 


Firſt you muſt find the Principal 
that ſhall anſwer to that Annuity, 
then find to what Summ the Principal 
would be augmented at the rate and 
term of Years propounded ; then if 
you ſubſtract the Principal out of that 
Summ, the Remainder is the Arrears 
required. : 
Exanp. A Rent, or Annuity, or 
Penſion of 10 pounds the Year,forborn 
for 15 Years, what will the Arrears 
thereof come to at the rate of 6 der 
Cent. Compound-Intereſt ? — 
The way to find the Principal that : 
doth anſwer to 101. is thus; If's l. 
hath 100 for his Principal, what ſhall - 
10 have? facit 1661. 165. or 166 J. 
8 6. For the extent from 6 to 10 will 
reach from 166. 8. which is 166 J. 165. 
Then, by the Firſt Problem of this 
| COR 1664, 16s, forborn 15 Te 

WI 
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will come to 398 J. Then ſubſtrat 
166 J. 165. out of 398 J. and the Re- 
mainder, viz. 2311. 45. is the Summ 
of the Arrears required. But note, 
In working this Queſtion, by your 
often turning, unleſs your firſt extent 
be moſt preciſely exact, you may com- 
mit a groſs errour; to avoid which, 

divide your number of turns into 2, 3, 
or 4 parts, and when you have turn'd 
over one part, as here 5, for 3 times 
5 is 15, open the Compaſſes from 
thence to the Principal, and then turn 
the other two turns, viz. 10-15, and 
this may avoid much errour, or at the 
leaſt, much mitigate it; for in theſe 
Queſtions, the larger the Line is, the 
better. | 

„„ IV. 

ATearly Rent or Annuity being propounded, 
to find the worth in Ready Money. 


Firſt, find by the laſt what the Ar- 


rears come to at the term propounded, 


and then what thoſe Arrears are worth 
in Ready Money, and that ſhall be the 
value of it in Ready Money. 
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Examp. What may a Leaſe of 1010. 
per Annum, having 15 Years to come, 


by the laſt Problem, that the Arrears 
of 101. per Annum forborn 15 Years, 
is worth 2311. 45. And likewiſe I 
find by the Second Problem that 231 l. 
4 5. is worth in Ready Money 96 J. :6 5. 
and ſo much a Man may give for a 
Leaſe of 100. per Annum for 15 Years 
to come, at the rate of 61. per Cent. 
But if it were not to begin preſently, 
but to ſtay a certain term longer, then 
you muſt add that time to the time of 
forbearance; as ſuppoſe that after 5 
years it were to begin, then you muſt 
ſay, 2310. 45. forborn 20 years, is 
worth in Ready Money 72 l. 8 5. and 
that ſhall be the Value of the Leaſe re- 
quired. 5 
PRO B. v. 
A Summ of Money being propounded, to 
find what Annutty to continue any num- 


ber of Tears, at any rate propounded, 


that Summ of Money will purchaſe. 


Take any known Annuity, and 
Os + 


be worth in Ready Money? I find 


: 
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find the value of it in Ready Money; 
This being done, the proportion will 


be thus; as the Value found out is to 


the Annuity taken, ſo is the Summ pro- 
nded to the Annuity required. 
Examp. What Annuity to continue 
15 years will 2007. purchaſe, after the 
rate of 6 /. per Cent. Here firſt Itake 
10 l. per ann. for 15 years, and find it 
it to be worth in Ready Money g6/. 
16 s. by the laſt Problem; then I ſay, 
As 96 l. 8 5. is to Io, ſo is 800 to 
32-7, which is 821. 14 5. and near 


fo much do I conclude will an Annuity # 


of 821. 145. per ann. be worth for 
15 years, after the rate of 61. per 
Cent. viz. 800. „„ 
Alſo in this Impreſſion is added the 
Uſe of the Line of Pence, which is ad- 
ded to the Line of Numbers next to it, 


= 


when it ſhall be defired by any one, 


being very convenient for caſtirig up 
ſmall Summs of Money in any concern 


whatſoever. | 
The Line of Numbers and Pence to- 


gether, do give the Decimal Fraction 


of any Summ under 20s. very near, 
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” as 5 wh Print to 11 Radixes is moſt 


plainly ſeen. 
| Where 20s. or 1 J. in Money, is at 
1 in the fourth line, and 25. one tenth 
of a pound, at 1 right over it in the 
third line; 9 farthings and 6 tenths 
of. a farthing, being one tenth of two 
ſhillings, at ooI in the ſecond line 
right over of. 
L.aſtly, 12 5 parts of a farthing at 
ooo in the firſt Line of Numbers to⸗ 


EZ wards'the” right hand, or the +; 


parts, at the 00001 at the left end of 
the ſame Line. 
| Therefore note, If 205. is 1, 155, 
is 075, 125. is o6, 10 5. 1805, Fr. 


is at O2F, and 25. or 24 d. at 01, 


which on Two- foot Rules is ſet at 10 
at the end of the Rule, though in this 
caſe called but one tenth, when 1 is 

one pound. 

Ihen if 1 or 10 at the end, be 
24 pence, 18 pence is at 75, 12 a. at 

5, G d. at 25, 2 d. at 8. 33 in the 

firſt part, and 1 d. at 4166, and one 

farthing at 1042, a little beyond the 

8 firſt 1 on Iwo · foot Rules. 

From 
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From hence you may ſee that the 
Print of the eleven Zines of Numbers 


ſheweth the right Decimal Fraction of | 


any Summ under 1 /. Sterl. and by con- 
ſequence, for any Summ above, and 


was purpoſely made to explain this on 


Two-foot Rules. 


The Uſe of the Line of Numbers 
and Pence laid together on Two- foot 
Rules, may be in a brief manner, thus ; | 


1. At any price 100, or 5 ſcore, 
what coſt 1, counting 10 at the end 


of the Line lol. 
Examp. At 5 l. per 100, counted at 


5 in the ſecond part, becauſe 10 is 


call'd 101. juſt over or under it in the 


line of Pence. is 12 4.the exact anſwer, 
for 100-5. is 5 J. 


2. Examp. At 2 J. 105, per 100, 


right againſt 2. 5 on Numbers repre- 
ſenting 24. 105. right againſt it on 


the Line of Pence is 6 d. the Anſwer, 


for 100. 6 d. is 21. Ios, 
Now obſerve, If 1 in the middle is 


called 11. then in the firſt part, 9 is 


18s. 9.5is 195, 5 towards the be- 


ginning- end is 105. and I at the very ; 
beginning-end is 2 5. Ine 
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Then to ſupply all under 25. to 
1 farthing, begin again at the upper- 
end at io, where is ſet 24 d. the ſame 
with 25. "and back again, 23. 22.21. 

20. 19. 18 l at 75, then 17. 16. 
25. 14. 13. 12 4. and 5, then 11. 10. 
9.8. 7. 6 d. at 25, then 5. 4. 3. 24. 
| * 834, then 1 penny at 0.4166, 
then 3 farthings, 2 farthings, 1 far- 
thing at 0.1042, and every oth of a 
Far. in pricks between the far. 
3. Examp. At 11. per 100, counted 

at the middle 1, is 24. I far. 6 tenths 
of a far. for 1. 

4. Examp. At 10 per Ioo, counted 
at 5 in the firſt part, juſt againſt it in 
the Line of Pence, is 1 penny (or 4. 


farthings) and $ tenths of a farthing, . 


the true Anſwer. | 
5. Examp. at 25, per 100, counted 
at 1 at the beginning of the Line of 
Numbers, is no farthings, but 96 pts. 
of a farthing in 100 pts. the anſwer; 


for the half of 96 is 48, the farthings 1 


in 25. 
6. Examp. But for any price under 
2.5, per 100, count thus; As 12 4. 
| per 
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per 100, juſt againſt 124. on the Line 
of Pence, is 5 on numbers, for 5 tenths ! 
of a farthing, the near anſwer; for 
5 tenths of a farthing is half a far- 
thing, and 1co half farthings is 50 
farthings, being 2 farthings above 48, 
the farthings in 1 ſhilling. 5 
7. Examp. At 6 d. per loo, right 
againſt 6 in the Line of Pence, is 
©25, or one quarter of a tenth of | 

farthing on the Line of Numbers, 
the anſwer near the truth. For a | 
hundred quarters of a farthing is 5o | 
half farthings, or 25 farthings, one 
more than 64, = 3 
But if you count 1 farthing leſs for 
every 6 d. you ſhall have it right. | 
Examp. At 184. per 100, count 
17d. and I far. 3 far. leſs than 18 d. 
and juſt againſt it on Numbers, is —— 
| * of 1 farthing, the true price 
of 1. : 
Again, At 12 d. counted at 114. 
2 far, juſt againſt it, on Numbers, is 
722 parts of a far. the price of 1. F 
Again, For 64. counted at 54. . 

3 far. juſt againſt it is +34 ew of 
SE ; A Iaſe 7 
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1 1 the true anſwer or price 
, ; | 

1 have been large in this, that you 
might ſee the reaſon of it the plainer. 
Again, on the contrary upwards, 
at any price for 1, what coſt 100, or 
z ſcore. 5 

At pts. of a farthing for 1, the 
price of 100, is juſt 12 4. the contrary. 
to the laſt Example but one. 
Again, At 22 pts. of a farthing 
for one, 100 will coſt juſt 184. asin 
the laſt Examp. but two foregoing. 

Again at 552 pts. of a farthing for 
1, 100 is juſt 26. Note, The 86 
is juſt againſt 23 d. being 4 far. leſs 
than 25. that is, four farthings abated 
for the 4 Sixpence?s in 2 5. 

But for all ſumms between 25. at 
1 at the beginning-end, and 101. 
at the end of the Line. This in 
Three Examples. | 

1 Examp, At 45. per loo counted 
at 2 in the firſt part of the Line of 
Numbers, juſt againſt it on the Line 
— Pence, is 1 farthing and 2 more 
"ROT Io | N 


F 2 2 Exanp. 


then count thus with a pair of Com- 


beyond the prick ) being laid the 


then every 10th cut between is 25, 
then 4 + and 45 is 95 
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2 Examp. At 13 f. per. i oo, counted WM 
at 6. 5 on the Line of Numbers, juſt 
againſt it on the Line of Pence, is | 
farthings, two tenths and x, the an- 
ſwer. | 74 
3 Examp. At 31. per Ioo, counted 
at 3 in the ſecond part, is 74. o far. 
zi of a farthing, the anſwer. = 

But if your 100 be 5 ſcore and 12, 


paſſes. The extent from 112 to 31. 
counted as befofe, laid the ſame way 
from the middle 1, .gives 64. 1 far. 


2 of a farthing more for 11. a 


Again, on the contrary, If i coſt 
5d. farthing, and half a farthing, 
what coſt 1122 5 

The extent from the middle 1 to 
74, 1 far. and half a far. (half way 


ſame way from 112, will reach to 9 
3.45, Or 31. 9s. the anſwer. For if 
every figure in the ſecond part be 1 /. 


Alſo, if every figure in the firſt 4 
part is 25. then 5 cuts or tenths be- 
| „„ „ 


* Wy | —_— ww —- 
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vond any figure is 12 4. 25 is 6 d. 
r is 2 4d. far. x far. 


Juſt as you ſee by counting 7, 2, 3, 


4, 5, 6, 7,8, 9, 10. in the ſecond part 
on the Numbers, juſt againſt it on the 
Pence, is the exact reduction to pence 
and farthings required. he 


Examp. Againſt 3 is 7 d. near a far- 


WT thing, againſt 6 is 144. near 2 far- 


things, againſt 7.5 is juſt 18 4. And 


ſo for all other. 


Again, when the price of 100 coſts 
above 101. then count thus: 
Examp. At 651. 15 5. and 6 d. per 


e | 


Firſt, 65 doubled is 13 5. then the 


F 4. 64, counted on the firſt part of 


the Line of Numbers at 7.75, and 


Wjuſt againſt it on the Line of Pence 
is 7 far. and 44 pts. the true anſwer 
is 65 l. 155. 1 d. 3 far. and 44. 100 
pts. of 1 farthing. 1. 


Again, At 18s. 74. 2 far. for 13 


vat is the price of 1co? 


Note, 185. is at 9 on the firſt part 


Jof the Numbers, which here ſtands 
for 90 1. then ſeek the odd 7. 4 2 far. 


F 3 on 
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on the Line of Pence, and juſt againſt | | 


it on the Line of Numbers 1 
the 3 is 3. thermore is 25. and the 
25 more is 6 d. in all 93 /. 29. 6 d. 


the price of 106. 
For 1800 5. Is 90 l. 100 times 7 4. 


i921. 185. 4d. 100 half. pence is 4 | 


45. 2 d. in all 93 J. 2 5. 6 d. 


Once more, for a greater Summ, | 
at 81. 5s. 64. for 1, what coſts 


100 ? 


it is 800 J. then add two Cyphers to 


the 55. and it is 500 5. or 25. then 
juſt againſt 6 d. in the Line of Pence, | 


in the Line of Numbers, is 2/. 105. 


1200 at 8 /. Tc and 6 4. for I. 


A further Uſe of the Lines of Pence ; ' 


and Numbers in ſeveral Queſtions. 


1. If 21. and; of any Commodity ji 
. coſt 7 d. 3 f- and + of a far. what 


coſt 32 J. 42 


Firſt, to 8 . add two Cyphers, and | 


8 4 
5 


9 Ld 


CO 
. 
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7 
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92 

i 

3 


The extent from 2.5. on Numbers 7 
to d. 3 f. and + on the Line of Pence, 


being laid the ſame way from 3275 
Note, 


ſhall reach to 4. 27. 
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Note, The 4 is 8. and the 27 more 
counted on the Line of Numbers be- 
'X yond the middle 1, gives on the Line 
of Pence near 6 d. 2 f. in all 85. 64.27, 
the true anſwer. 
If z yards and a half of Ribbon coſt 
3. 3f. and æà, what will 17 yards 
and 3 coſt? The extent from 3. 5 on 


W the Line of Numbers to 3 d. 3 f. and 


half far. on the Line of Pence, being 


laid the ſame way from 7. 5 on the 
Line of Numbers, reaches to 19 4. 1. 


and half on the Line of Pence, the 
true Anſwer. - 

3. If 1 yard of Plaiſtering coſt 
8 d. half pen. what will 142 yards 
and a half coſt ? The extent from 


1 on the Line of Numde 8 &. 


ba, pen. on the Line of Pence, laid 
the ſame way from 142 on Numbers, 
reaches to 5.047; the 5 is 5 l. and 
the 047 more, counted on Numbers, 
on the Pence, is 114, 1f. the true 
Anſwer. 1 "a 

4. If 1121. coſt 21. 105. 6 d. what 


' | will21C, 3.9, and 121b coſt ? 


The extent from 112 to 2.525, 
F 4. for: 


3 
* J 
# FR i i 
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for 2/1. 10s. 6 d. laid the ſame way 
from 2448, the pounds in 21 C. 39. 
and 12 1b. ſhall reach to 55 l. 4s. the 
near true Anſwer, | Ned 
For if 2.525 the decimal for 21. 
Tos. 6 d. be multiplied by 2448, the 
Pounds in 21 C. 3 J. 12 lb. the pro- 
duct is 6181200; which divided by 
- 112, the quotient is 5 5 l. 189; which 
reduced, is near 45. or 3s. 38 f. or 
94. half-pemy. 7 
F. If 5 ounces and a half of Nut- 
megs colt 20 d. 3 f. what ſhall 1 C. 14. 
15 4b, come to? 5 * 
The extent from 5 3 on Numbers 
to 20 d. 3 f. on the Line of Pence, 
ſhall reach from 16 the ounces in 146. 
to ©2518, the 25 is 55s. and the 18 
more is 1 f. 7 tenths, the price of 1 ib. 
Then the extent from 1 on Numbers 
to 2518, laid the ſame way from 155, 
ik the pounds in IC. 1 4. and 15 lb, ſhall 
reach to 391. os. 104. the near true 
Yi} Anſwer to the Queſtion. 
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ar. 
The application of the Line of Numbers to 


ue in Domeſtick Aﬀairs, as in Coals, 


IOW \. 


Cheeſe, Butter, and the like, 


— 


i 


4 Have added this Chapter, not that 


11 think it abſolutely neceſſary, but 
only becauſe I would have the abſo- 
XX lute applicableneſs of the Rule to 
any thing hinted at; for it may be 


the Anſwer of ſome, Do you come with 


4 Rule, to meaſure my Commodities 


which are fold by Weight? Yea, ſo 
far as there is proportion, it con- 


cerns that and any thing elſe, the 


Application of which I leave to the 
mduſtrious Practitioner: only I here 
give him a hint; as much as to ſay, 
here is a Treaſure, if you dig, you 
may find; for ſome may be apt to 


& think, it being a Carpenter's-Rule, it 


is fit but for Carpenters Uſe only. But 
know, that in all Meaſures which 
are either Lengths, Superficials or 
Solids, or as ſome call it, Longametry, 
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Planametry, and Solidametry : and in 
all Liquids by Weight or Meaſure : 
and in all Time, either by Years, 
Months, Weeks, Days, Hours, Minutes, 
and Seconds, and almoſt (1 think I 
may ſay) in all things Number is 
uſed, and in many things Propor- 
tional Numbers: Why then may 
not this Line put in for a Share of : 
Uſe, ſeeing it is wholly compoſed of, | 
and fitted for Proportional Numbers, 
and of ſo eaſie an attainment for any 
ordinary Capacity, and chiefly in- 
tended for them that be ignorant of 
Arithmetick, and have not Time to 
learn that Noble Science as ſome 


have. 


And firſt, for more conveniency 
of Reduction, take theſe following 
Rules. 1 8 4 8 

Rules for Engliſh Money. 1 

Note, that 4 farthings make a 
penny ; 16 farthings, 8 half-pence, 
or 4 pence, make a groat; 48 far- 
things, 24 half-pence, or 12 pence, 
make a ſhilling ; 40 pence, or 10 
groats, is 3 ſhillings 4 pence 3 80 

4.5 pence, 


1 1 
« 
E 
= 


. DE 8 
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& 
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20 groats, or 6 ſhillings 8 
pence, is a noble; 160 pence, 4 


groats, or 13 ſhillings 4 pence, is 
a mark; 20 ſhillings, 4 crowns, 3 
nobles, or 2 angels, is a pound ſter- 


Rules for Troy Weight. 

Note, that 24 grains is a penny- 
weight; 20 penny-welghts, or 24. 
carrots, is an ounce Troy; 12 ounces 


is a pound; 28 lib. is a quarter of 
12 hundred, 50 lib. half a hundred, . 


75 lib. three quarters of a hun- 
dred, and 100 lib. is an hundred: 


weight Troy. IK 
Rules for Averdupois Weight. 
Note, that 20 grains make a ſcru- 


ple; 3 ſcruples is a drachm; 8 


drachms is an ounce; 16 ounces is a 


pound; 8 Ib. a ſtone; 28 lb. a 
quarter of a hundred; 56 Ib. half 
2 C. 841b. 3 quarters of a C. and. 
112 Ib, or 14 ſtone, or 4 quarters 


of a C. is an hundred weight; 5 C. 


| is a hogſhead weight; 19 C. and 


is a Fother of Lead; and 20 C. is a 


8 
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Tun weight. And note, that J ſigni- 
fies a Pound in Money, and lb. ſig- 

nifies a Pound in Weight either Troy 
or Averdupois. n 

Kules for Concave Dry Meaſure. 
Note, that 2 pints is a quart, 2 2 
quarts a pottle, or quarter of a 
peck; 8 pints 4 quarts; 2 pottles is 
one gallon, or half a peck; 2 gal- 
lons is a peck; 2 pecks make half | 
buſhel 3 4 pecks or 56 lb. make a 

- buſhel; 2 buſhels is a ſtrike; 2 
ſtrikes a coomb, or half-quarter ; 2 

coombs, 4 ſtrikes, or 8 buſhels, 

make a Quarter, or a Seame; 10 

Quarters, or 80 buſhels, make a 

Laſt. | 

Rules for Concave Wet Meaſure. 


Note, that 2 pints is a quart; 2 
quarts a pottle; 2 pottles, 4 quarts, W 
or 8 pints, make a gallon ; 9 gab 
lons make a firkin, or half a kil- } 
derkin; 18 gallons make 2 firkins, | 


| + A kilderkin, or a rundlet; 36 gal- 

| lons is 2 kilderkins, or a barrel; 
42 gallons make a terce; 63 gal- 
5 0 ' lons, 1 
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lons, or 3 4 Rundlets make a Hogſhead ; 
84 gallons, or 2 Terces, make a 
Tercion or Punchion; 126 Gallons 


| Z is 3 Terces, 2 Hogſheads, 1 Pipe, 


or a But: A Tun is 252 Gallons, 


1 14 Rundlets, 7 Barrels, 6 Terces, 


4 Hogſheads, 3 Punchions,, 2 Pipes, 


or Buts. Note, That in Sweet- Oil, 


236 Gallons make a Tun; but of 
- Whale-Oil 252 go to the Tun. 
Water Meaſure. 
Note, that 5 pecks is a buſhel ; 
3 buſhels a ſack, 4 + buſhels a. flat; 
12 ſacks, 4 flats, or 36 buſhels, make a 
Cuhaldron of Coals. 
Rules for Long Meaſure. 
Note, that 3 barley-corns make an 
inch; 25 inches make a nail; 4 nails, 


or 9 inches, make a quarter of a yard; 4 


12 inches make a foot; 3 foot, 4 quar. 
16 nails, or 36 inches, make a yard; 
45 inches, or 5 quar. of a yard, make 
an Ell; 5 foot is a pace; 6 feet, or 
2 yards is a fathom; p yards and an 
half, or 16 feet and an half, isa Pole, 
Rod, or Perch; and 160 perches in 
275 length, 


154 The Uſe of the Line of Numbers, 
length and 1 in breadth, or 80 perches 


greee of Motion is 4 Minutes of Time. 


in length and 2 in breadth, or 4 in 
breadth and 40 in length, make an Acre. 

220 yards, or 40 poles, is a furlong; 
1760 yards, 320 poles, or 8 furlongs, is 
an Engliſh Mile; 3 Miles is a League; 


20 Leagues, or 6 Miles, is a Degree 


in ordinary account, and every Mile 
a Minute. | 


Rules for Motion and Time in Aſftro- 
nomy and Navigation. 


Note, that a Minute contains 60 


Seconds, and 60 Minutes is 1 Degree; 


and 30 Degrees is I Sign; 2 Signs, or 
60 Degrees is a Sextile &; 3 Signs, or 
go Degrees, is a Quadrant or Quar- 
tile QU; 4 Signs, or 120 Degrees, a 
Trine A; 6 Signs, or 180 Degrees, 
is an Oppoſition ꝙ, or Semi-circle ; 
12 Signs, or 360 Degrees, is a Conjun- 
ction 8, and the Sun's Annual or 
Moan's Monthly Motion- Note alſo, 
every Hour of Time hath in Motion 
15 Degrees; and a Minute of Time 
hath i5 Minutes of Motion; and 1 De- 


Note 


* 
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Note further, that every Hour of 
Time hath 60 Minutes, therefore 45 
is 3 quarters, 30 is half, 15 is a quar- 


ter of an Hour; 24 Hours a Day Na- 
tural, 7 Days a Week, 365 Days, and 
about 6 Hours is a Year. Hence it 
follows, that a + of a Degree in the 
Heavens is 5 Leagues on the Earth ; 
or 15 Minutes of Motion above, is one 
Minute of Time below ; therefore a 
Degree, or 60 Minutes of Motion, is 
4 Minutes of Time, as before is ſaid. 
All theſe Rules I ſhall expreſs more 
largely, and in ſhorter terms, by theſe 
following Tables. deg 


— 
—— — * ect 


Equation for Motion. 
et 


; Signs. Deg. Min, Seconds. 
Note, that RY 
the Twelve 
Signs is 1 
One Sign is — 130-1 geo- 108080 
One Deg. is —— 1 —— 60 — 3600 
One Min. is — 1 — 60 


8 1253 CO 1600-1 296000) 


Equation 
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Equation for Time. 


Mon. Week: Day. Hour, Min. 
One Year — 1 3-$2-365-8760-525600 
Month hath 1 - 4 -28 - 671 - 40320 | 
Week hath — 1 — 7 168 - 10080 
Day Natural: - 1 — 24 — 1440 
Hour bath —— I — 60 
Minute is w— · * 


r 


10 
C 
C 
C 


Equation for Long Meaſure. 
Mile. Furl. Perch. .Tards, Feet. Inches. 
wv 4 3-24 = 960-5280-15840-1 90080 
le 18 320-1760 - $280- 63360 
Furlong -1 --- 4O- 220-- 660 -- 7920 
Per. Rod. Pol. 1 f 165 — 198 
Acre con- | 
tains of © 160-4840-43 560 | 
Square P. | 
Acre leng. i 40-220. C60 7020 
nt? in breaath - = 4. === 2266 792 


- 1 Rood, | 
of of leng. 40 — — — _ — 
an Acre, 2 — 7 — 164 io 
is in 


me. 4.v ©2Y. 


One 


One ER Engliſh i- 


— 


in Equation of Liquid Meaſure. + 
1 


— 3 6 


One Tard is 


One Foot Is ————— I — 12 
One Inch is 1 Inch, 3 Grain. 1 


E quation of Liquid mn 


Cal. Pottl. Quarts, Pint. 
Tun of Sweet- Oil is 236-472 944-1398 
Tun of Wine is — 252-504-I008-2016 
But or Pipe is — 126-252--504-1008 
Tertion of Wine — $84-168--336-- 672, 
Hog ſhead is —— 63126252 504 
A Barrel of 


Beer, or 2 

Rundlers of — 3672-144. 288 

Wine, ts | N | 
Ki lderkin, or | 3 
1 Rundlet, i — mn 

Barrel of gle is — 32-- 64-- 128-- 256 

Kilderkin of Ale is 16-- 32--- 64-- 128 
Firkin of Beer is — 9--18 --- 36 --- 72 
| Firbin of Ale is — * 16—32— 64 


Equa- 


W ata —— 
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Equation of ſmall Dry Meaſure, ani 5 


then * great Meaſure. 


—— 


One Peck is —— 1 2-- 4-- 8-16 
One Gallon is — — 1-- +0 Be 
One Quart is — mms — — FT 


Laſt. eig Chal. REO, Peck, Pint. 
Laft " Bhs 


Dry-meaſ. [ > 2- 27-10-80-3 20-5 120 


One Weight is 1-14. 54g.0-160-2560 


Chaldron of Coalsis 1 — 4-36-144- 2098 


Quarter of Wheat is — I- 832-512 


F One Buſhel is —— 1 —4— 62 


* 


Equa- 


— 


13 
3 v 
FT {> | 
. 
"6 , 
1 

* KEW 
"8 | 


Peck. Gal. Pot! Qn. 5. 3 
Buſhel of Water-meaſ. is 5- . 7 
Buſkel of Land- meaſ. is 4-- 8-16-32-64. | 


4 „/ ron 5 , — Tar emma... HR 934 „ „v. fins » 


8 — ] nn m_—_— — — — — — #1 Sidneg aun 


ET kn. 


Ogh ———8 — g — 1 — — — —— 1 „uno 30 
0991 — 88 —gth — 91 —1 — pq O 
obi ——zLlof — 5701 ——gH— g —1 —— 5t aug aug 
o bos ix — 28101 6 At —— $1 0 ſo 40, aug 
ogdott — os 8914 ——glg——g5—L ———— 4 0 frH a 
OgI09g — good — dci — 2611 — 211 — 1 —1 — 5: *paqpunj 40 *5 aug 
oogoo S oho 12-0991 — 0068 — 098 —0l —$ —I—— $1 prodſdαf uo 
OO0TCorlI—ogrogg—ozlgge—obgSt —opat—oge—0—f— 5: Sſ049) 1% - un. 
ure redn *Suvig *FaWung *gr7 *uors *9 4 


"290194 sodnpꝛev 40 uon 


8 One Grain fs 
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Equation for Troy Weight. 


Zib. Ounce. Dp. Carrots. Grains. 
C.w.100-1200-24000-28800-576000 


EC. is o- G- 1 2000-14400- 288000 
40. is 25-300. 6000-+ 7 200-1 4.4000 


#C. is 122-150. 3000. 3600 72000 
Pound 1 —212— 340 — 288 — 5760 
Ounce 1 — 20— 24 ——490 


One Penny-meight 1s 1 — I5 —— 24 


Oꝛue Carrot ak is——. 1 20 


E quation of Money. 
Mark. An.Nob.Cro. Sh. Groat. Penc. Far. 


Pound ſt. 1 22.—3-4 20. o- 240-960 


Mark is [--I3-2-23-1 35-40-160-640 
An Angel is 1--15-2-10=-30-120-410 
A Noble i is — 1—1 ONO 320 


—— ñ — 


The 
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* Thelſe of which (to come to our 
intended purpoſe) may be thus. There 
you ſee how many Farthings, Pence, 
Grcats, Shillings,and the like, is in one, 
| or any uſual Piece of Coin; alſo, how 
many Ounces, Scruples, in any kind of 
Weight; and the like for Meaſure, 
both Liquid and Dry; and alſo in 
Time. Now if you would know how 
many there ſhall be in any greater 
number than one; then ſay, by the 
Rule (or Line of Numbers) thus; If 48 
Farthings be 1 Shilling, how many 
Shillings is 144 Farthings? facit 3 5. 
for the extent from 48 to 1, will reach 
from 144 to 3, and the contrary. | 

Again, If a Mark and a half be 1 
Pound, how many Pound is 12 Marks? 

The extent from 1. 50 to 1, ſhall reach 
from 12 to 8; for Reaſon muſt help 
you not to call it 80 I. Again, If 3 No- 
blies be 11. what is 312 Nobles ? facit 
104 l. the extent from 3 to 1 will 
reach from 312 to 104. | 
Further, If a Chalaron of Coals coſt 

36. what ſhall half a Chaldron cost? 
facit 18. But more to the matter; 77 
N 3 buſhels 
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36 buſhels coſt 30 8. what ſhall 5 buſhels 
. coſt? facit 4. 16. that is,by Reduction, 


45. 2 d. near the matter, or penny, or 
3 farthings half-farthing, and better: 
Or, on the contrary, IF 1 buſhel coſt 8 d. 
then what cot 36 ? facit 288 d. which 


being brought to ſhillings, is juſt 24; 


which you may do thus; /f 12d. be 


1 8. how many ſhall 288 be? facit 24. 4 
for the extent from 12 to 1 ſhall reach 


the ſame way from 288 to 24, as before. 
The like may be applied to all the reſt 
of the Rules of Weight and Meaſure; 
of which take, in fine, ſome Examples 
in ſhort, and their Anſwers. 

If 1 4 Stone be 1 C. what 15 91 Stone? 


facit 6 C. and a half. 


If 1 Ounce be 8 Drachms, how many 


Drachms in ꝙ Ounces ? facit 72. The ex- 


tent from 1 to 8, reacheth from g to 52. 
If 1 buſhel of Water. meaſure be 


5 pecks, how many pecks is 16 buſhels? | 
Facit 80 pecks. 


If 1 barrel hold 288 pints, how 
much will a firkin hold? This being 


the fourth part of a barrel, work 


thus, if: give 288, what 25 ? facit 72, 
the Anſwer ſought. A; 


5 Lomond 


may © A) % 22 


bY 
® 


To meaſure any Superficies, &c. 143 
If 1 week be 7 days, how many days 
is 39 weeks? As 11s to), ſo is 39to 
273. ſo many days in 39 weeks. 

If 160 perches be 1 acre, how many 
| acres is 395 perches ? facit 2. 492, that 
is, near 2 acres and an half. 

IS furlongs make 1 mile, how much 
© is 60 furlongs? facit 7 miles and an 


* 
= 


”"S wt 


from 60 to 7.50. 


Dn — 


% # WV —_ ®S SS ww” WW 6 ©&9$s 


CHAP. XI. 


To meaſure any Superficies or Solid by 
Inches only, (or by Foot-meaſure ) 
without the help of the Line, by —_—_ 5 
cation of the two ſaats. 


| 1 PRO B. I. 


Oſſibly that this little Book may 
meet with ſome that are well 
skill'd in Arithmetick, and being much 
uſed to that way, are Joth to be weaned 
from that way, being ſo artificial and 
exact; yet though they can Multiply 
and Divide very well, yet perhaps 
they know not this way to ſave their 
Diviſion, and yet to take in all the 
| Fractions 


half; for the extent from 1 to 8, gives | 


„ 
2 


— — —_ 9 — — 
. . . 2 2 — - a 
— — — 
3 9 I ” LE ar ** : 
d eee —_ — wg, 


— 1 


7 reren r — - N 
» * * 
, 0 
. 
re 1 Ph — "8, 
_ Lg 
(| 
* 


1 44 To meaſure any Superficies, &c. 6, 
Fractions together, as if of one Deno- 


— rot.» eo a. Le” - _ — 
5 * . 


mination : I ſhall begin firſt with Foot- 
meaſure, being the more eaſie, and [ 
ſuppoſe my Two-foot Rule to be divi- 


ded into 200 parts, and figured with | 
10, 20, 30, 40, 50, 60, 70, 80, 90, 100. 


and then ſo again to 200, as in the 
34 Chapter, and then the work is only 
thus: Set down the meaſure of one fade 
of the ſquare or oblong thus, as for 
Example, 7. 25. and 9.88, and multi- 


ply them as if they were Whole Num- 


bers, and from the produſt cut off four 
figures, and you have the content in 
Feet, and 1000 parts of a Foot, or Yard, 
Ell, Perch, or whatſoever elſe it be. 
Note the Examples following. 


7 25 12 29 

9 — 198 2 

58 ©0 . 24 58 
5800 860 3 
n 11061 

71300 . „„ 

7 24203588 


— 


For 


a”. aa Loc... MA |. 1 a © 


Or 


by the Rule of Multiplication. 145 
For any kind of Flat Super ficies, this 


zs ſufficient Inſtruction to him that 


hath read the Firſt Part: But if it be 
Timber or Stone, you muſt thus find 
the Baſe, and then another work 
will give you the other fide, as in 
Chap. V. Prob. II. or multiply the 
length by the product of the breadth 
and thickneſs, and that product ſhall 
be the content required. | 
: . 
To multiply Feet, Inches, and 8 parts of 
an Inch together, without Reduction, 
and ſo to meaſure Superficial (and 
Sohd ) Meaſure, 
Firſt, multiply all the whole feet, 


| then all the feet and inches a-croſs, 


and right on, then the parts by the 
feet, and alſo the inches and parts a- 
croſs and right on; then add them 
together, and you ſhall have the An- 
{wer in feet, long inches, ( that is, in 
pieces of a foot long, and an inch 


broad) ſquare inches, and 8 parts of 


a ſquare-inch. As for Example : 
Let a piece of Board be given to be 
meaſyred that is 3. 3. 5. i. e. 3 foot, 
: G 3 inches, 


—_— 
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. 3 inches, and 5 eights one way, and 
2. 3. 4. the other way, 1 ſet the num- 
bers down in this manner, 
3. 3. 5. and then right on, firſt as 
2. 3. 4. the line in the Scheme fro 
2 to 3 leads. 

I ſay thus, 3 times 2 is 6, ſet 6 right 
under 2 and 3, as in the Example in 


the left page: for 6 foot, as is clear, if 


you conſider the Scheme over the 
Example, viz. the ſquares noted 
with f. Then for the next, I ſay croſs- 
wiſe, 2 times 3 is 6, vix. long inches, 
as you may perceive by the two long 


ſquares marked with 9 L. and 6 L. 


which 6 I put in the next place to the 
right-hand, as in the Example: Then 
for the next, viz. 3 times 3 is 9 (croſs- 
wiſe, as the ſtroke from 3 to 3 ſhews) 
which 9 is alſo 9 long- inches, as the 
Scheme ſheweth, and muſt be put un- 
der 6 in the ſecond place towards the 


_ right-hand; in the Scheme it is expreſ- 


ſed by the three long ſquares marked 
with L 9. Then, laſtly, for the inches, 


2 times 3 is 9, going right up, as the 
| ftroke from two 3's lead you: But 


Note, 


fd S AQ _ Ot Mate kate tots ann LE CGIoSI 


P24 


by the Rule of Multiplication. 147 
Note, this 9 muſt be ſet in the next 
place to the right-hand, becauſe they 

are but 9 ſquare inches; but had the 
product been above 12, you muſt 
have ſubſtracted 12 out, and ſet them 
in the long- inches place, and the Re- 
mainder, where this 9 now ſtandeth, 
and this 9 is expreſſed in the Scheme, 

by the little ſquare in the corner mark d 
with (U 9.) | | 
Then now for the Fractions, or 
8 parts of an inch, firſt ſay, croſs-wiſe, 
as the longeſt prick-line doth lead you 
to, 3 times 4 is 12, for which 12 you 
muſt ſet down 1.6, that is, 1 long- 
inch, and 6 ſquare-inches ; the reaſon 
is, a piece 8 half quarters of an inch 
broad, and 12 inches long, is a long- 
inch, or the twelfth part of a foot 
{ſuperficial ; and if 8 be 12 ſquare- 
inches, then 4 muſt needs be 6 ſquare- 
inches: therefore inſtead of 12, I ſet 
down 1.6, as you may ſee in the Ex- 
ample, and in the leaſt long ſquare of 
the Diagram or Scheme. Then do 
likewiſe for the other long ſquare, 
which is alſo multiplied a-croſs, as _ 
8 G 2 2 times 


5 by e of e — : " * 
„ 242 * R as — 5 
: 4 * 
* 0 
= 
45%, 
# 
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2 times 5 is 10; that is, as I faid be- 
fore, 1. 3, as the Example and Scheme 
make manifeſt, conſidering what I 
_ laſt ſaid, and it is marked by the 2. 00. 
But if this or the other had come to a 
greater number, you. muſt have ſub- 
fſtracted 8 as often as you could, and 
. ſet down the remainder in the place 
of ſquare-inches, and the number of 

8 in the place of long- inches, as here 
9 


vou ſee. 5 : 


Then for the two ſhorter long- = I 


ſquares next the corner, ſay croſs-wiſe 


again, 3 times 5 is 15, that is, 1. 7; 
becauſe 8 half. quarters an inch long, 


do make one ſquare-inch, as well as | 


8 half - quarters a foot long made 


long- inch; therefore I ſet 1 in the 


place of ſquare- inches, and 7 in the 


next place to the right-hand, and it is 
expreſſed in the Diagram by the ſmall 


long-ſquare, and marked with * 1. 7. 
Then again for the other little long- 


ſquare, ſay croſs-wiſe, as the ſhorter 


prick- line leads you, 3 times 4 is 12, 


that is 1. 43 and do by this, as the laſt: 


it is noted in the Scheme by. I. 4. | 
1 Then 


2 


by the Rule of Multiplication, 149 
= Then laſtly, for 5 times 4, as the 
[ | E ſhort prick- line ſheweth you, is 20: 
out of which 20 take the 8 7. and ſet 
them down in the laſt place, and the 
1 1 remaining you may either neglect 
or ſet it down a place farther) for 
Wo cannot ſee it on the Rule; there- 
fore I thus adviſe, If it be under 4, 
eglect it quite; but if above, encreaſe 
the next a figure more; if 4, then it. 
is an half, and ſo may be added ; for. 
WNote, 64. of theſe parts make but 1 
ſquare- inch, of which parts the little 
ſquare in the right-hand lower corner 
of the Scheme is 20, for which I ſet 
down 2. 4, that is, two half. quarters 
and 4 of 64, which is the laſt work, 
Was you may ſee by the Scheme and 
Example. | 

Now to add them together, ſay 
thus; 4 is 4, which I put fartheſt to. 
the right-hand, as it were uſeleſs, be- 
cauſe not to beexpreſsd ; then 472 
are I3, from which take 8, and for ic 
carry 1 on to the next place, Or as 
many. times 1 as you find 8, and ſet 
down the remainder, which here „ 
35 then 


ien ee w* a 
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then 1 I carried, and 13619 is 21, 
from which I take 1 2, and ſet down 9, 
becauſe 1 2 ſquare- inches is 1 long- inch; 
then 1 1 carried, (or more, had there 
been more, 124.) and 1169, is 18; 
from which take 12, as before, there 
remains 6, that is, 6 long- inches; 
and ſo had there been more 12. ſo 
many you muſt carry to the next place, 
becauſe: 12 long-inches is 1 foot; 
laſtly, 1 I carried and 6 is 7 foot: ” 
that the work ſtands thus, 
| F. Lo. Inc. Sq. Inc. 8. 64. 


—6— — — — 


And ſo for any other Meaſure, su- 
rficial or Solid. 

To multiply Feet, Inches, ana 12 Parts 
of an Inch, by Feet, , and 1 2 
Parts of an „ 

Altho? the uſual way of dividing the 
line of inches, on ordinary Two-foot 
Rules, is into 8 parts, according to 
which counting the former Rule is 
worded, into feet, inches, and 8 parts 
of an inch. 

Yet it every inch be divided into 12 


parts,or conceived ſo to be, which you 
ä may 


” r 9 


by the Rule of Multiplication. 15 
may eaſily count by calling every 
quarter of an inch 3, every half inch 6, 
every three- quarters 9. 0 

Then the pMts between 3, 6, and 9 
may be eaſily eſtimated by help of the 
half- quarter cut. 

Then I ſay, the Arithmet ical Multi- 
plication will be much eaſier, being 
brought to one denomination after the 
way by Decimals, and ſomewhat more 
exact, as will appear by this following 
Example. | 

Suppoſe a Cedar. board be 2 foot 3 
inches, and 7 twelve parts of an inch 
broad, and ꝙ foot 5 inches and 8 twelve 


parts of an inch long, how many ſuperficiat _ h 


Jabu#7- | 
* Firſt, ſet down the numbers as is 
_ uſually done in their three denomina- 
tions of feet, inches, and 12 parts, as 
in the Example is made apparent by 
the black lines and the prick'd lines 
down-right and ſloping from figure to 
figure, done ſo only for eaſe and plain- 
neſs, in wording of it to a Learner. 
Then proceed in the Multiplication. 


thus; | 
| G..4.. 1. Firſt, 


— 
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ſheweth, for which ſet down 18 foot 


under the 2 and , Vas in the Ex- 


ample. 


of feet, and 3 in the place of long- 
inches, becauſe 27 long-inches is 2 foot 
3 inches. | 

3. Thirdly, Say 2 times 5 is 10 long- 


inches, as the ſloping black line from 


2 to 5 ſheweth,for which you ſet down 


only 10 long-inches under 5 and 3, as 
in the Example, becauſe it is under 12 


long-inches, which make 1 foot, as in 


the Second juſt before. 
4. Fourthly, Say 3 times 5 is 15 


ſquare- inches, as the ſhort black line 
from 3 to 5 ſheweth, every 12 where- 


of makes 1 long inch. Therefore I ſet 


down 1 long - inch in the place of long- 


inches, and the 3 ſquare- inches over in 
the place of ſquare - inches right under 


7 and 8. 
8 5. Fiſthiy, 


t. Firſt, 2 times 9 is 18, as the | 
down- right black line from 2 to 9 


2. Seconaly, Say 9 times 3 is 27 | 
long-inches, as the ſloping black line 
from 9 to 3 ſheweth ; for which 27 | 
you muſt ſet down 2 foot in the place | 


by the Rule of Multiplication. 153 
s. Fifthly, Say 9 times 7 is 63 
ſquare- inches, as the long prick*d-line 
from 9 to 7 ſheweth, every 12 where- 
of makes 1 long inch, and every 144 
one foot; therefore I ſet down 5 long- 
inches in that place, and 3 in the 
place of ſquare- inches. | 
6. Syxthly, Say 2 times 8 is 16 
ſquare-inches, as the other long 
ſloping: prick'd-line from 2 to 8 
ſheweth, for which ſet down one 
long- inch, and 4 ſquare- inches, each 
in their proper places, as in the Fifth 
laſt-mention do. 

7. Seventhly, Say 5 times 7 15 35, 
144 or 12 parts of 1 ſquare- inch, as 
the ſhorter ſloping prick'd line from 5 
to 7 ſheweth, every 12 whereof is one 
ſquare- inch; therefore ſet down 2 in 
the place of ſquare-inches under 7 
and 8 and 11, the parts over in a 
ſpace beyond, under 144. . 

8. Eigbthiy, Say 3 times 8 is 24, 
144 or 12 parts of one ſquare- inch, 
as before, as the other ſhort ſloping. 

_ prick d-line ſhewetb, every 12 where- 
of is 1 ſquare-inch 3 therefore I ſet 
| G 5 down. | 
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down 2 in the place of ſquare-inches - 
under 8 and 7, and no more, becauſe 
nothing is over 2 halves. 
Laſtly, Say 7 times Bis 56, 1728 5. 

as the ſhort down-right prick*d line 
from 7 to 8 ſheweth, every 12 where- 
of makes 144, or the 12th part of 1 
ſquare- inch; therefore I ſet down 4 
in the place of 144, and the 8parts 
over in the place of 1728 5. being a 


place further, as in the Example you 
ſee done. 


Feet. Lon. Inc. Sg. Inc. 144. 1728. 


3 Py 2 : 
, « * So = 
2 . * = 
22 * — 
* 
IP 4 - 
© *2, ® - 
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[ 
{ 
| 
5 
2 
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N 


out? 


| 21 foot glong-inches, or 12 parts of 


3 1 144, and carry I to the 


by the Rule of Multiplication. 135 
1. Then add them together, 


faying, 8 under 1728 is 8, and no 


2. Then II and 4 is 15; ſet down 


next place. 
3. One I carry'd and 2. 2.4. 3.32 


under the ſquare- inches, or 12. is 15% 
for which I ſet down 3, and carry r. 
to the next place. 1 
4. One I carry*d' and 1.5.4. 10.37 - 

is 21, for which I ſet down 9 under 
the long- inches, and carry 1 to the 


next place. 
5. One i carry'd and 2 and 8 ĩs 1 Is - 


for which 1 ſet down 1 and carry i to 


the next place. 
6. One I carry*d and 1 is 2, in al! 


p 4 = 
** Ot A Ine —ñ— 


a foot; 3 ſquare-inches, or 12 parts 
of a long-inch 3 3.144 or 12 parts 
of a ar re- inch, and 8. 1728 parts 


of a long: inch. 
If it be a piece of Timber or Stone, 


then having thus gotten the Area of 
the Baſe, then multiply that Area by the 
length in feet, inches, and 12 yy „ 


; hem] * 
> - . 1 ER 
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and the product ſhall be the ſolid con- 
cent required. 

As in this Example, 1. 2. 4 thick, 
2. 1. 6 broad, and 9 foot 7 inches 

6 twelve. long. 1 


127 2:6 © +6 
1 976 6 
. : 2 | 
2424 1866 11 | 
18 2 411 32 6 | 
6 132 436 | 
1 . 3 
1 3 
mY IC 24 49 599 
The 
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| Line of Numbers 


Ru L E, 


| 


LOND OM, Printed for R. Mount, at 


USE of the: - 
ON A 


SLIDING (or GLASIER's) 


: In Arithmetick and Geometry. 


4 ai%o 0% 


A moſt Excellent Contrivance of the 
Line of Numbers, for the Meaſuring of 
Timber, either Round or Square; being 
the moſt Eaſie, Speedy, and Exact as 
ever was uſed. „ — 

WHERE Bx. 3 


At one ſetting to the Length, all 
ordinary Pieces of Timber, from 1 Inch to | 
100 Foot, is with a glance of the Eye re- 
ſolved, without Pen or Compaſles, | 


© Firſt Drawn by Mr. Wren; || | 
And fince mach Enlarged, and made Eafie,| | | 
and Uſeful, by Jo N BROWN. | | {| 


| Poſtern-Row on Tower-Hill, M DCC IV. 
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CHAP. I. 
The Dſe of the Line of Numbers on «- 


Sliding-Rule, for the Meaſuring of 
Superficial or Sold Meaſures. 


Sliding Rule, is only two Rules, 
A or Rule- pieces fitted together, 
with a Braſs-ſocket at each 
end, that they ſlip not out of the 
groove; and the Line of Numbers 
thereon, is cut a-croſs the moving, 
Joint on each Piece, the ſame diviſions 
on both ſides, only the placing of the 
Lines differ; for on one ſide of the 
| Rule you have one ſet at the begin- 
ning, and 1o at the end, on each piece; 
but on the other fide 1 is ſet in the 
middle, and the reſt of the figures an- 
fwerably both ways, on purpoſe to 
make it large, and to take in all Num- 
bers; and the reading of this, 1s the 
very ſame with the other; for if you. 
pull out the Rule, and ſet 10at the 
end, right againſt I at the beginning, 
then on both pieces you have the- 


former Line of Numbers compleatly ;. 
” _ there=- 


2 a 
* 


* 
15 
| 
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therefore I ſhall ſay nothing as to De- 


ſcription, or Reading of it, but come 


ſtreight to the Uſe. 


On the edges of the Rule is uſually 
ſet Foot-meaſure, being the Foot or 
12 Inches parted into 100 Parts; and 


on the flat ſides next to the Foot-mea- 
ſure, Inches in 8 Parts; and on the 
other flat edges on the other ſide, the 


Line of Board-meaſure, and ſometimes. 
Timber-meaſure, whoſe Uſe isſhewed _ 


in the Firſt Chapter of the Book. But 
Noteglf the Rule be a juſt Foot when it 


s ſhut, as the Glaſier?s commonly is, then 


the Inches are ſet alike on both ſides, 


and the Foot-meaſure alike on both 
edges; and being pulled out as far as 
the Braſſes will ſuffer, it wants about 


1 Inch of a foot juſt when pull'd out, 


as it is made for Carpenters Uſe; then 


the Inches on one ſide, and Foot- mea - 


ſure on the ſame reciprocal edge, muſt 
be figured otherwiſe, as 13. 14. 15. 


16. 17. Cc. to 25 Inches, and the Foot- 
meaſure with 110, near the end 120, 
130, 140, 150, Cc. with 210 at the 


very end, ſhewing the meaſure from | 
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end to end, being drawn out to any 
diſtance ; as is very eaſie to conceive 
of, and need no Example to illuſtrate 
it withal. 

Note alſo, in uſing the Line of Num- 
bers, that that fide or part of it on 
which you find the firſt part or term in 


the queſtion, ſhall always call the firſt 


ſide, and then the other muſt needs be 

the ſecond, that the Rules and Exam- 

ples may be ſhortened and made eaſie. 
I. AMultiplication by the Sliding-Rule. 
Set the 1 on any ſide (which being 


found, I call the firſt ſide) to the Mul- 


tiplicator on the other (or ſecond ) 
ſide ; then ſeek the Multiplicand on 
the firſt ſide where 1 was, and right 
againſt it on the ſecond is the Product 
required. wy 
Examp. If I would multiply 25 by 
29, ſet 1 on the firſt ſide to 25 on the 
ſecond; then juſt againſt 28 on the 
flir ſt ſide, on the ſecond is 700: for 


the right naming the laſt figure, and 


the true number of figures, you have a 
Rule in Chap. II. and Prob II. of the 


Carpenters- Rule, as in pag. 28. 
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8 2. Diviſion by the Rule, 
Set the Diviſor found always on the 
firſt ſide, to 1 on the ſecond fide ; 
then right againſt ths Dividend found 
out on the firſt ſide, on the ſecond is 
| the Quotient required. 
Examp, If I divide 156 by 12, the 
Quotient is 13. Note, To find how 
many figures ſhall be in the Quotient, 
do thus, If the two firſt figures of the 
Diviſor be greater than the two firſt 
figures of the Dividend, then the Quo- 
tient hath ſo many places or figures as 
there is more in the Dividend than in 
the Diviſor; but if it be leſs, that is ; 
to ſay, the Dividend's two firit figures 
greater than the Diviſor's, then the 
Quotient ſhall have one place or figure 
more than the Dividend exceeds the 
Diviſor. | 
Examp. 2964 divided by 39, makes 
a Quotient 76, of two figures; but if 
you divide the ſame number by 18, 
you ſhall have the figures in the Quo- 
tient, viz. 164, and 12 remaining, or 
by the Rule, two third parts of one 


more, for the reaſon aboveſaid; the 
two 
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two firſt figures of the Dividend being 
greater than the Diviſor, it muſt have 
one place more than the difference of 
the number of figures in the Multipli- 
cator and Multiplicand. 
3. The Rule of Three Direct. 
Set the firſt term of the queſtion 
ſought out on the firſt ſide, to the 
| ſecond term of the queſtion on the 
ſecond (or other) ſide ; then right a- 
gainſt the third term found out on the 
firſt ſide, on the ſecond ſide is the fourth 
Proportional term required. 
Fxamp. F 2 Tards of Cloth cot 8 8. 
what will 11 Yards and + coſt? The an- 
Ger is 46 5. for if you ſet 2 on any one 
e to 8 on the other, then look for 
11 4 on the firſt ſide where 2 was, and 
right againſt it on the ſecond you ſhall 
find 46, the number required. Note, 
That all your Fractions on the Line of 
\ Numbers are Decimal Fractions, and 
to work them, you muſt reduce your 
proper Fractions tothem, which, for 
ordinary Fractions, you may do it by 
Inches and Foot-meaſure. But this 
general Rule by the Numbers, _= re- 
h uce 
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duce any kind whatſoever, as thus 3 


Suppoſe I would have the Decimal 
Fraction of 9 foot, 7 inch. 4, firſt 
note that 9 are integers; for the reſt, 
ſay thus, as 48 the number of quarters 


in (12 inches or) I foot is to 1000,fois 


31 the number of quarters in 7 inch. + 


to 645 the decimal fraction required; 
for 9645 is equal to 9 foot 7 inch. 3; 


and ſo for any other whatſoever, 
4. To work the Rule of Three Reverſe. 


Set the firſt term ſought out on the. 
firſt ſide; to the ſecond, being of the 


ſame denomination, on the ſecond line 


or ſide; then ſeek the third term on 


the ſecond fide, and on the firſt you 
ſhall have the Anſwer requir'd. 
Examp. If 48 Men perform a piece of 
work in 2.4 Hours, how many Men may 
there be to do the like in 4 Hours? Set 
24 on the firſt ſide, to 4 on the ſecond, 
then right againſt 48 found out on the 
ſecond, on the firſt is 288, the num- 
ber of Men required. . 
5. To work the Double Rule of Three Dirett. 
To perform this, you muſt have two 
workings ; as thus, for Example. i 


— 


... 
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If the encreaſe of 3 buſhels of Wheat in 
in 1 year be 36 buſhels, what ſhall the en- 
creaſe of 8 buſbels be for 5 years ? 

Firſt, ſet 3 on the firſt ſide, to 36 
on the ſecond, then-againſt 8 on the 
firſt, on the ſecond you find 96, then 
ſet one on the firſt ſide to 96, then 
againſt 7 on the firſt ſide, on the ſecond 


you have 612, the encreaſe in 7 years, p 
the Anſwer e : 
2 | 88 i 


c H A p. 3 { 
| To meaſure Board or Glaſs by the Sliding= I 
Rule, the Length and Breadth being : 


PROB. I. | ] 


The Breadth given, to find how 


much makes a Foot, 


F the breadth be given in inches, 
then ſet 12 on the firſt ſide, to the 
inches on the ſecond ; then right a- 
gainſt 12 on the ſecond, on the firſt is 
the number of inches required, 
Examp. At 6 inches broad, ſet 12 
to 6; then againſt 12 on the ſecond, 
on the firſt you have 24. But if it be 
18 given 


on the Sliding. Ru e. 16 5 
given in Foot · meaſure, then inſtead 


of 12 uſe 1, and do in like manner as 
before. 


Examp. At 0.50 broad, far 06 |: 
0.50, then right againſt the other 1 


is 2.00, the Anſwer required. 

But to find how much is in a foot 
long-at any breadth, do thus : | 

Firſt, for Foot-meaſure, Juſt as the 
Rule ſtands even, look for the breadth 
on one ſide, and the quantity in a foot 
is on the other ſide: But for Inches, 
ſet 1 to 12, then right againſt the 
inches broad is the feet and tenths in 
a foot long. 

Examp. At 6 inches 1 is 50, or 
half a foot in a foot long. Again, At 
30 inches broad, is 2 foot and + in a 
foot long. 


PROB. II. 


The length and breadth given, to find 


the content. 
Firſt, The breadth given in inches, 


and the length in feet and inches: Set 


12 on the firſt ſide to the breadth on 
the ſecond; then right againſt the 
13 length 


CJ - o 
r 


rr 
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length on the firſt, on the ſecond i is 1 
the content req vired. Et 
Examp. At 16 inches broad, and 20 ii 
foot long: Set 12 to 16, then right | © 
againſt 20 you have 26 foot, 7 tenths; Þ ſi 
" look for the 7 tenth on the Foot-mea- If 
ſure, and right againſt it on the inches Nc 

you have 8 inches and + and 4 quarter, 
the Anſwer defired.. 2 
But if the breadth be given in Foot- || 3 
meaſure, then ſet 1 to the breadth ; 1 
then right againſt the length on the - 
/ 


, 


F firſtſide, on the ſecond you ſhall have 

| the content required. 

5 Examp. At I. 20 broad, 20. oo foot 
long, you ſhall find 24 foot. For if you | © 
ſet 1 to 1.20, then right againſt 20 foot I E 
you have on the ſecond 24, as before. a 


„„ Dh 


The breadth given in feet and inches, and 
the length alſo in the ſame parts, to 
find the content, 


Set 1 on the firſt ſide to the feet 
and inches brought to a decimal fra- 
ction, or as near as you can gueſs, (for 

6 inches! is half, 3 inches is 1 quarter, 1 
inches 


on the Sliding Rule, 16 7 


9 inches is 3 quarters, 4 inches is one 
third, 8 inches is two thirds, and 1 


inch is ſomewhat leſs than 1 tenth on 


on the Rule) on the other or ſecond 


ſide 3 then right againſt the length 


found on the firſt, on the ſecond isthe 
content required. 


Examp.. At 3 foot 3 inches broad, 9 — 


and 9 foot © inches long, you ſhall have 
31 foot 8 inches : near; the very ſame 
is for Foot-meaſure (only much eaſier) 


becauſe the diviſions on the Zine of 


Numbers, and on the Line of Foot-mea- 
ſure on the edge, do agree together. 

This being premiſed as to the Uſing 
of it, you may apply all the former 
Precepts and Examples to this Rule, 
as well as the other. 


— 


OE EESEST _ 


CHAP. BL 
To meaſure Timber by the Sliding-Rule. 
PRO 3. III. 


O meaſure Timber by this Rule, 
is nothing elſe but to work the 
Double Rule of Three, 
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168 The Uſe of the Line of Numbers, 
Examp. At 8 inches ſquare, and 20 
foot long, I would know the con- 
tent. Set 12, if the ſide of the ſquare 
be given in Inches, (or 1, if in Foot- 
meaſure) on the firſt ſide, to the 8 | 
inches ſquare on the ſecond ; then 
right againſt 12 on the ſecond fide, 
on the firſt is 18, the fourth pro- 
portional part; then for the ſecond 
work, ſet 18, the fourth proportional 
laſt found, to 8 the inches ſquare on 
the ſecond; then right againſt 20 the 
length, is 9, the content required. 
Or rather thus; 5 To 
Set 12 againſt 8, then right againſt 
20 on the ſame ſide 12 was, is 13.5 near 
on; then look for 13.5 fere on the 
firſt ſide, and right againſt it on the 
ſecond is 9 foot, the content required. 


PRO B. II. 


To meaſure a Piece that is not Square. 


Set 12, if you uſe the inches, (or 1, 
if you uſe Foot- meaſure) on the firſt 
ſide, to the inches thick on the ſecond; 
then right againſt the inches broad on 


the firſt ſide, on the ſecond is a fourth 
4 Propor- 
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proportional; then in the ſecond ope- 
ration, ſet 2 on the firſt ſide to the 
fourth proportional on the ſecond, 


then right againſt the length on the 


firſt ſide, on the ſecond is the content 


required. EI ; 
Examp. At 8 inches thick, and 16 


broad, and 20 foot long, you ſhall 


fiad 18 foot fere. | 
PROB. Ill. 


The Square given, to find how much 


makes a Foot, 


Set the inches ſquare on the firſt 
ſide, to 12 on the ſecond ; then 
right againſt 12 on the firſt, on the 
ſecond is a fourth proportional num- 


ber : then in the ſecond work, as 


the inches ſquare to the fourth pro- 


portional, fo is 12 to the number 
of inches required, to make a foot of 
Timber. | 


Examp. At 6 inches ſquare, ſet 6 
to 12, then againſt the other 12 is 24; 
then ſet 6 to 24, then right againſt 
12 you ſhall have 48, the length in 
inches required, 

H After 
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After the ſame manner are other 
Queſtions wrought, but the Com- 
| Paſſes are eaſier, and more ready; 
. therefore 1 ſhall ſay no more to this, 
but only refer you to the former Rules 
in the III““ IV “b. and v. Chapters. 
Only Note, That in thoſe Shaing- 
Rules made for Glafiers Uſe, the one 
half of the Line of Numbers is on one 
fide of the Rule, and the other on 
the other ſide 3 and whatſoever leg 
or piece of the Rule is the firſt on 
the one ſide, the ſame leg or piece is 
the firſt, when the Rule is turned, on 
1 the other ſide, which muſt be well 
_ obſerved : But Note, That for Mea- 
ſuring of Timber, thoſe that uſe it, 
may have one fide fitted for that; as 
I ſhall more plainly and fully ſhew in | | 
the next Chapter, being the Eaſieſt, | 
Speedieſt and Neareſt Way that ever | 
yet was uſed by any Man, reſolving 
any Contents, by having the Length 
and the Diameter, the Circumference 
or Square given. Wo 
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| ATable 7 the Nee Size e of Glaſiers 
uarries, both Long and Square; 
Calculated by J. B. 


 Square-Quarries 77.19 gr. 


[ 


6 — — 

Rang. cn Bread. „ Content | Content 
| | 0 in Feet. in Inc. 
18 ſH.100 — In. pts. | In. pts. F. pts. | In. pts. 

8 [4 20- [4 30 5 36-6 7% . 1250 1. 50 
lte [3 76 |3 84 4 80 8 00 o. 1000 1. 20 
12 3 43 1 4 38 |s 47 o. 0833] 1.00 | 
$15 [3 07 |3 13 |3 92- [4 90 | o. = e,80 ; 
18 |2 80 [2 86 |3 57 [4 47 o. os ss o. 666} 
20 '2 66 I2 72 )3 39 (4 24 0.050010.60 | 
{ . | 
5 Long Quarries 67. 22 
f | Rang. | Sides. RY Length. c Content | | Content] 

Fs wo Eby | in Feet. | in Inc. 
We hl -| nh. PSS. In. co In. Pts. F. 100 | [n.Prs, | 

8 |4 o9 4. 41.4. 0 [7.34 (o. 12501. 50 
Ito - 3 65 | 3. 95 | 4. 38. {6,57 lo. T0000 | I, 20 
— — a —— 
12 3 34 3 61 [4.00 6. eo o. o833 3,00 | 
15 2 98. 3 23 3.58 $.37 [o. 0667 | o. 80 
18 2 58 |2 79. 3. 10 4. {0.0555 | 0. 666 
l 2 722 84-3. 27 [4:65 o. 0500 o. 60 | 
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172 The Uſe of the Line of Numbers, &c. 
Note, that a point (.) after the 
100 Parts of an Inch, denotes a Quar- 
ter, and a ſtroke (-) a Half of 100 
Parts of an Inch. To make this Table, 
work thus by the Line of Numbers - | 
Divide the diſtance between the con- 
tent of ſome known ſize, as ſquare- 
10%. or long 12's. and the content 
of the enquired ſize, into two equal 
parts; for that diſtance laid the right 
way (encreaſing for a bigger, or de- 
creaſing for a leſs) from the ſides of 
t be known ſize, ſhall give the recipro- 
cal ſides of the enquired ſize. 
Example for Square 12s. 

The half diſtance on the Line of 
Numbers, between looo the content 
of ſquare 10˙. and 0.833 the con- 
tent of ſquare 12's. ſhall reach from 
s the length of the ſquare 10's. to 

5. 47 the length of ſquare 125. and | 
Fo 4. 80 the breadth of ſquare 10%. 

to 4. 38- the breadth of ſquare 1275. 
and from 3.84- to 3. 51, and from 
3.75 t03.43 zand ſo for all thereſt. 
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CHA P. lv. 
The De ſcription of the Line of Numbers 
on a Sliding-Rule, to meaſure Solid- mea- 
ſure only, according to Mr, White's 
fir ſt Contrivance, but much Aug men- 
ted by J. B. 


| PE When the figures (on the 
L Timber ſide) ſtand right towards 
you, fit to read, then that half or 
piece next to your right hand, I call 
the right ſide, the other is of neceſſity 
the leſt. ET + 85 
Seconaly, The figures on the right- 
ſide, are, firſt at the lower end, (where 
the Braſs is pinn'd faſt) either 3, or 4, 
or 5, it matters not much which, yet 
to have 3 thereis beſt; then upwards, 
4.5.6.7. 8.9. 10. I. for ſo many inches; 
then 1. 2. 3. 4. F. G. J. 8. 9. 10. 11. 12. 
under the Braſs at the top, for ſo many 
feet, the diviſions between to 1 foot, 
are quarters of inches; the next above 
1 foot, are only whole inches, as you 
may plainly ſee. " 
R H 3 Thirdly, 
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word Square, at 1 foot, 1 inch + is 
a mark, and right againſt it is ſet I D, 
noting the True Diameter of a round 


Cylinder ; at an inch farther is 12 | 


ſer, which I call ſmall 12, being in 


{mall figures. Again, At 1 foot 3 inches 


better, is another mark, and right 
againſt it the word Diameter, for the 
Diameter of a piece of Timber, ac- 
cording to the uſual Engliſh allow- 


ance. Then again, At 3 foot 6 inches 
and 3 near, is TR, for the True Cir- 


cumference of a round Cylinder, 
Laſtly, At 4 foot is the word Kownd, 
noting the Circumference according 
to the uſual allowance, whoſe Uſe fol- 
loweth. Alſo, At 13 foot 7 inches is 
TD. and at 3 inches and is TR. 
Note alſo, If you put on the Gage- 
points for Ale or Wine, with the 
nean Diameter and Length, you may 
Gage any Wine or Beer-veſſel, the 
Wine at 17 inches 15. the Ale or 
Beer at 18. 95. Alſo the Gage-points 
for a Beer-barrel at 35 inches and 
9525 parts; and the Gage-point 


Thirdly, At 1 foot you have the 
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for a Barrel of Ale at 3³ inches and 
89645 parts. 

Fourthiy, The figures on the left - 
ſide are not much unlike the right; 
for 1 at the beginning is one inch, 
and ſo it proceeds by quarters of 
inches to 1 foot; then by figures ar 
the feet, and the diviſons all whole 
inches to 10 foot, then every whale 


foot, and half, and quarter, or tenth, 


to 100, or 140, or 150 foot; and 
this I call the tefr-ſide, the other the 
right-ſide ; ſo that from 1 inch at the 
lower- end to one foot, every inch 
hath a figure ; from 1 foot to 10 
foot, every foot hath a figure; and 
from 10 foot to 100, every 10th 
foot only is figured. I have been 
very plain in explaining this, be- 
cauſe I would avoid vain Repetitions 
in the following Uſes,. wherein you 


_ * ſhall have firſt the moſt ordinary and 
eaſie Queſtions, and then the more 
hard and critical, and leſs uſeful. 


The Uſes follow. 


- 


HJ. PROB. 
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PROB. I. 
A piece of Timber being not ſquare, to 


make it ſquare, or to find the Square. 


equal, 


Set the breadth on the left-ſide, to | 


the breadth on the right ; then right 
againſt the inch and quarters thick 
foynd on the left-ſide, on the right is 
the inches ſquare required, | 
Examp. At 18 broad, and & thick, 


you ſhall find 10 inches 3, the ſide of 


the ſquare required. 
For if you ſet 6 inches againſt 6 


_=- inches On the right. and left-ſide , 


then right againſt 18 inches, or 1 
foot 6 inches on the left, on the right 
you have 10 inches, 1 quarter, and 
balf. a. quarter, for the ſide of the 
Square- equal to 18 one way, and 6 
the other way. | 


PROB. Il. 
- The ſide of the ſquare given, to find 
bow much makes. a foot. 


For all pieces between 3 or 4 
inches and 42 inches ſquare, which 
are 
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are the moſt uſeful, this is the belt 


way: Set the inches or feet, and 


inches ſquare, found out on the right- 
ſide, to 1 foot on the left, then right 
againſt 1 foot on the right, on the 


left is the inches or feet, and inches 


required to make a foot of Timber. 
But when the piece is ſmall, count 
1 foot on the right for 1 inch, and 
call 12 on the right for 1 foot. | 


 Exanp. At 8 inches ſquare, ſet 8 
on the right to 1 foot on the left; 


then right againſt one foot on the 


right, on the left is 2 foot 3 inches, 


the length required. | 
To find how much4sin 4 Foot long. 


| Juſt as the Rule ſtands even, look 
for the inches the piece is ſquare on 


the right, and on the left is the inches, 


or feet and inches required. (2 
Examp. At 17 inches ſquare, there 


* is 2 foot of Timber in i foot long; 


which if you multiply by the length, 


vou ſhall have the true content. A- 


very good way for large pieces, and. 
very exact. 
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PRO B. III. e 
The ſide of the ſquare and length given, | 
to find the content. | 


For all pieces between 1 inch or 


2: part of a foot, and 100 foot, this is 
the eaſieſt way. Set the word /quare, 


or 1 foot, to the length on the left, 
then right againſt the inches, or feet 


and inches ſquare on the right, on the 
left you have the content. p 
Examp. At 9 inches ſquare, and 


20 foot long; Set the (long ſtroke 


by the) word /quare to 20 foot on the 
left, then right againſt 9 inches on 


the right ſide, on the left ſide you have 
11 foot and a quarter, the content 


required. . 
But if it be a very great piece, 8 
above 100 foot, then call 1 foot on 
the left ſide 10 foot, and 2 foot 
20, Oc. then 10 ſhall be an 100, and 
100 a 1000, that will ſupply to 1 500 

foot in a piecttte. 
But for all ſmall pieces under 3 
inches ſquare, and above 1 quarter of 
an inch, do thus; Set 12 on the wp 4 
N or 


— * 


* 
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(or the ſmall 12, when it is moſt con- 
venient to uſe) to the length on the 
leſt ſide; then right againſt the inches 
(or 12's of an inch) ſquares found on 
the right fide, on the left is the true 
content required. 
Examp. At 2 inches (3 twelves or) 
1 quarter ſquare, and 10 foot long) 
you ſhall find 4. inches and a quarter 
fere. But Note, When you uſe the 
ſmall 12, the Anſwer is given in de- 
cimals of a foot, therefore the top 
12 is. beſt. 


The ſquare of 4 ſmall piece of Timber 
given, to find bow much makes a foot. 


For all pieces from 12 inches to 
I ineh ſquare, do thus: Set the inches 
and (12. or) quarters ſquare, count- 
ing 1 foot on the right ſide for 1 
inch, and 2 foot for 2 inches, Cr. 
found out on the right-ſide to 100 
on the left; then right againſt the 
upper or ſmall 12 on the right, on 
the left is the length required to make - 
afoot of Timber. 
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Examp. At 2. inch. + ſquare, you 
muſt have 28 foot 4 inches to make 
a foot. 
P RO B. v. 
Dyder 1 inch ſquare, to find the length . 
of a foot, 
Set 1 foot 9 inches, 6 inches or 3 
inches, found on the right ſide, for 
1 inch 3, 2, or + of an inch, againſt 
10 on the left fide, counted for 100; 
then right againſt the ſmall 12 you 
have the feet in length required. 
Examp. At 1 inch ſquare, you find 
144 feet, at 4 ſquare 256 feet, at ; an 
inch ſquare 576 feet, at + or an inch 
ſquare you find 2034 feet in length, 
to make 1 foot of Timber. 
Or if you ſet the former numbers 
12, 9,6, 1, againſt 1 inch on the left, 
then right againſt the upper 12 is a 
number, which multiplied by 12, is 
the number of feet required. 


PRO B. VL . 
A great piece above 3 foot + ſquare, to 
find the length of a foot. 
I ſet 


— 
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Set the feet and inches on the right, 
to 100 on the left; then right againſt 
ſmall 12 is the inches and 12's. or 12's, 
of a 12th. that goes to make a foot. 

Exanp. At 4 foot ſquare, you have 
9. 12ths. or + of an inch, to make a 
foot of Timber ; at 5 foot ſquare, 
F. 12ths. and 10. 12ths, of a 12th. to 
make a foot. 

Thus you ſee the Rule, as now 
contrived, reſolves from + ſquare, to 

12 foot ſquare, the content or quan- 
tity of a foot of Timber in length at 
any ſquareneſs, without Pen or Com- 
paſſes. 


HA. V. 
For Round Timber. 
PROB. I. 

The number of Inches that a piece of Tim- 
ber is about, being given, to find how 
much makes a Foot. | 

Firſt, for all ordinary pieces, ſet 

1 foot on the left, to the inches, or 

feet and inches above on the right; 

then right againſt TR for true mea- 
1 
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ſure, or Round for the uſual meaſure, 
is the feet, or feet and inches required 
to make a foot of Timber at that cir- 
cumference about. 


Examp. At 4 inches about, 1 13 foot 


2 inches is for true meaſure; but for 
the uſual meaſure, 142 foot goes to 
make a foot of Timber. 

At 12 foot 3 inches about, 1 inch 
is a true foot; but for the uſual al- 
lowance, as the fourth-part of a line 


girt about gives, it muſt be 1 inch 
long, to make a foot of Timber at 


that circumference. 


But for very large pieces, count 


1 foot on the right for 12 foot, 2. 24, 


Cc. and ſet 1 foot on the left, as be- 


fore; then in the Anſwer, 1 foot on 


the left is 1. 12th. of an inch, and 


1 inch 1. 14t6. of an inch. 


Examp. At 144 foot about, 1. 144th, }. 


part of an inch, is a foot of Timber. 
PRO B. II. 
For very = Wood, to find. wo 5 in 
llengt 
But for very ſmall pieces. of under 


4 8 
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4 inches about, ſet 1 foot, 2 foot, &s. 
on the right Gcounted for 1 inch, 2 
inches, 3 inches, or 4 inches) to 1 fqor 
on the left; then right againſt TR, 
or Round, you have a number, which 


multiplied by 12, is the number of _ __ 


feet required. 
Examp. At 1 inch round true mea- 


ſure, is 151 foot fere, but for the uſual 
allowance 196, which numbers multi- 
plied by 12, is the number of feet re- 
quired, viz. 1809, and 2352. But 
Note, you muſt read the 196, and 151 
right, as thus; t foot on the left is 
12, 2 Is 24, Sc. ſo that 12 foot is 
144; and our number, by the ſame 

account, is 151 near. 18 
To find how much is in a foot in 
length, ſet Round or IR to 1 foot on 
the left; then right againſt the inches, 
or feet and inches about, found on the 
right, on the left is the Anſwer re- 
quired. ( | 
: PROB. III. 


The inches, or feet and inches about, and 


length given, to find the content, 


Set 
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Set the word Round, or TR, for the 
uſual or true meaſure, to the length 
on the left; then right againſt the 
inches about on the right, on the left 
is the content required. - 

Examp. At 2 foot 3 inches about, 
and 20 foot long, it is 6 foot 2 inches 
of the uſual allowance, or 8 foot of 
true meaſure. | 

But if it be a great Tree, then ſet 
TR, or Round, to 1 called 10, or to 
LO. called 100, then is the content 
augmented to 1000 foot, as you did 
in the Rules for Square Timber. 

But if you would have it meaſure 
bigger ſtill, then ſet the 4 inches or 
a TR ſet cloſe by the Braſs on the 

right-ſide, to the length on the left, 
* either as itis, or avgmented, counting 

at laſt accordingly ; the note 1 foot 
on the right is 12 foot,, and 12 at the 
top is 144 foot; then right againſt 
the feet about on the right, on the 
left is the content required. T7 
 Examp, A Brewer's Tun 3 foot long | 
or deep, and 72 foot about, ſet te i 

TR by the Braſs to 36 inches (which 

is 
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is thus counted) on the left-ſide ; 


(1 inch i is 10 inches, 2 is 20, 3 is 


30, 3 is 35, ſomewhat more is 36; 
ſo then 1 foot is 120 inches, or 10 
foot) then right againſt 6 times 12 
foot on the right (which is at 6 foot) 


on the left you have 12 30 foot, as 


near as the Rule will give it, which 


counting 6 foot to a barrel, is 205 bar- 


rels, the content required. 
PRO B. IV. 
To find the content of a very ſmall 
piece. 


Set the word Round, or TR, to 
the length on the left, as in the 
III“ Problem of this Chapter; then 


right againſt the inches about on the 


right, ( calling 1 foot 1 inch, and 
6 inches an inch) on the left is 
the 1 3%. of inch) or 12's of a 12th, 


required. 
Examp. At half an inch about, and 


10 foot long, it is 2 12's, and an 


half of 1 12th, of an inch, or 2 ſquare- 


inches and = true meaſure. Again, 
2 inches + about, and 10 foot long, is 


half 
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half an inch of true meaſure, 12 inches 


to a foot-ſolid, or : a foot — 


of 1 inch thick. 
"CHAP. VL 


— 


To meaſure Timber, having the Diameter 


and the Length given. 
PRO B. I. 


The Diameter given in Iuches, to find 
the Length of 4 Foot. 


E T 1 foot on the left to the inches 


diameter on the right; then right 


| againſt TD for True Diameter, or the 


word Diameter for the uſual allowance 
(of a ſtring girt about and doubled 
four times for the fide of the ſquare) 
you have the feet and inches required. 
Examp, At 10 inches diameter, 1 

foot 10 inches makes a foot. 

But for very great pieces, ſet 1 foot 
as before, but look for TD beyond 


the upper 12, and right againſt it on 


the left you have the 12 of 1 inch, or 
the 12*%s of a 12, that makes a foot. 
But for very {mall ſticks, ſet 1, 2, 
or 3 foot on the right (for 1. 2, or 
3 inches) 
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3 inches) to 1 foot on the left; then 


right againſt TD or Diameter, you. 


have a number, which multiplied by 
12, is the number of feet required to 
make a foot of Timber. 

Examp. At 1 inch Diameter, you 
ſhall have 15 foot 3 inches and better, 
which multiplied by 12, is 123 foot 
3 inches. Vote, That 1 on the left is 
reckoned 10 foot, and 2, 20 foot, as 

before in the ſame Rule, for the cir- 
cumference, and then note 1 inch is 

10 inches. | 

At any diameter, to find how much 
is in 1 foot long, do thus; Set Diam. 
or TD to 1 foot, then juft againſt the 
inches, or feet and inches diameter 

found on the right, on the left is the 
Anſwer. | 

Example. At 2 foot diameter is 3 
foot 2 inches in i foot of length, which 
multiplied by the length, gives the 
true content of any round piece, and 
very exactly. 

PRO B. II. | 
The Diameter and Length given, zo find 


the true Content. 
For 
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For all ordinary pieces, ſet the word 
Diameter for the uſual mealure, or 
TD for true meaſure, always to the 
length on the left ; then right againſt 
the inches, or feet and inches diameter 
on the right, on the left is the content 
required, | 
Examp. At 5 inches diameter, and 
30 foot long, you ſhall find 4 foot 
and half an inch. true meaſure, for 
the content required. 
But for very ſmall pieces, ſet TD or 
Diam. to the length, as before; then 
counting i foot on the right for 1 inch, 
and s inches for 5 an inch, on the left 
you ſhall have the anſwer or content 
required. But note, as the right · ſide 
is diminiſh'd, ſo is the left; for 1 foot 
on the left is a 12th of an inch of Tim- 
ber, whereof 12 makes a foot, or 
1 long-inch, a foot long, and 1 inch 
{quare, and every inch on the left is 
1 ſquare-inch ;.thus at 2 foot long, and 
half an inch diameter, it is 4 U inch. + 
in content. - - 1 
But for a great piece under 1000 
foot, ſet TD or Diam. to 1, 2, or 
3 foot, 


% 
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3 fapt, call'd 10, 20, or 30 foot; then 
right againſt the feet and inches diam. 
you have a content augmented accor- 
dingly, as at 30 foot long, and 7 foot 
diameter, you have 1140 foot for the 
true content, uſing TD. — 

Note, that in large taper Timber, 
whether ſquare or round, when it is 
meaſured by the uſual way, that is, 
by the middle ſquare or girt, or the 
two ſquares or girts put together, 
and the half counted for the equal 
ſquare, or girt; I ſay, a ſquare of 
half the difference of the ſquares or 
girts, and 1 part of the length, is 
to be added to the former meaſure, 
as is proved in the Circles of Pro- 
portion, pag. 50. | 

As thus, for Example : 

Suppoſe a Taper piece be at one 
.end 16 inches ſquare, at the other 30 
inches ſquare, and 30 foot long, the 
fquare in the middle is like to be 23 
inches, the content then is 110 foot; 
now half the difference of the two 
ends ſquare is 7 inches, and one third- 
part of the length is Io foot; a piece 
1 


9 
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7 inches ſquare, and 10 foot long, is 

3 foot 5 inches, which added, is 113 
foot 5 inches, the true content of that 
taper piece aboveſaid. 

The general way of Gauging by this 

Rule, is thus: 

Set the W. or the A. for Wine or 
Ale-meaſure, always to the length of 
the Veſſel found out on the left; then 
right againſt the mean Diameter found 


out on the right ſide, on the left is "F 


the Anſwer required. 
Examp. At 30 inches diameter, and 
36 long, you ſhall find about 90 gal- 
Jons and a half Ale-meaſure. 
The Gage-point for a Beer-barrel is near 
3 Foot, and the Ale-barrel near 34. 


inches, which «ſe thus: | 
Set 3 to the depth of the Tun, 
then right againſt the mean Diameter 
is the Content in Barrels. 
Examp. Set 3 to 36 inches, the 
right againſt 5 foot diameter is 10 
barrels of Beer-meaſure ; A very good 
and ſpeedy Way. 7 ' TT 66 
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